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OPENING ADDRESS. 
SECTION OF TECHNICAL CHEMISTRY.! 
By WM. MCMURTRIE. 

T is my honored privilege and very pleasant duty to call to 
| order the Section of Technical Chemistry at the World’s 
Congress of Chemists, and in doing so I cannot refrain from ex- 
pressing my personal satisfaction, in the numerous responses to 
the call for it and the generous list of subjects we shall be able 
to discuss. 

Of the importance of the work being done by the technologists 
in this and other countries for the advancement of the great 
science we represent and for its applications to the varied uses 
of mankind, little need be said before such an audience as this. 
It has truly been said in this room that the practical applica- 
tions of the principles of the science have been the forerunners 
of the development of these principles themselves ; and the neces- 
sities which these applications have involved, have indeed 
led to that deeper search for knowledge and to the stimulation 
of that faculty of invention through which and by which such 
development of principles could alone be possible. As man’s 
necessities have increased, the development of the great princi- 
ples which govern all our work has grown, and greatness in 
both these lines of human activity has been achieved by recip- 
rocal reaction and mutual aid. In the earlier years of the his- 
tory of our science, the technologists, the toilers in the works 

1 Read before the World’s Congress of Chemists, August 25, 1893. 
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and factories of the manufacturers, depended largely and almost 
wholly upon the laboratories independently devoted to research, 
for the closer knowledge of the empirical methods they were 
forced to employ; but stern necessity, brought about by com- 
mercial competition and trade requirements has caused a closer 
union between the manufacturer and the analytical chemists, 
and to-day few successful works will be found in this or any 
other country in which competent corps of analytical and re- 
search chemists are not firmly established, controlling laboratories 
in which the additions to the sum of human knowledge are be- 
ing massed in mountains of experience and progress. It is true 
that much of this knowledge is being immediately applied to 
what seems to be more or less selfish ends. But in this as in 
other lines, brilliant light cannot be forever hid, and the dis- 
coveries and advances here made soon show themselves, first in 
the new products, then in the extended works, and finally 
through the stimulus of necessity aroused in others in greater 
discoveries elsewhere. Truth once developed and brought forth 
cannot long be kept back, and it is therefore fair to say that the 
work of the chemists in the technical lines is doing as much to 
develop the science we all love so much, as the work of that 
noble and unselfish class who so earnestly struggle after the 
more abstract principles. The advancement that is being thus 
made is reflected fairly well in the list of the patented inven- 
tions, and the statistics. In the class of chemicals alone, 
there have been issued from the American patent office during 
the past decade patents for 657 such inventions. And when we 
reflect upon the restrictions which from year to year increas- 
ingly bear upon the issue of all letters patent we must see in 
this record, indications of much earnest thought and patient 
work. 

If we consider the value of the product of the applications of 
chemistry in the arts we must be impressed more than ever by 
the importance of the work entrusted to those who constitute 
the section I have had the honor to call to order. Statistics 
collated by competent authority, as will appear in one of the 
papers that will be presented in this section, will show that the 
value of these products reached in 1890 the enormous addition 
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to our national wealth of $176,000,000. Such data are signifi- 
cant and are a just source of proper pride to those engaged in 
the work of production. 

It has seemed to me that no time or place could be more aus- 
picious for this International Congress of Chemists called to dis- 
cuss the advances that have lately been made and the possibilities 
for the future. If we look to the immediate past we see that 
the advances that have been made during the past three or four 
years have all the importance of the work of a decade, and 
whether we look to the organic side of the work or over the in- 
organic field we see the same enormous activity. In the dyes 
so rich and so beautiful, in the explosives so powerful and terri- 
ble, in the valued additions to our materia medica continual 
evidence of progress is manifest; in metallurgy the minute ex- 
actness in extraction of the precious metals from very low grade 
ores illustrated in the cyanide process for gold and its modifica- 
tions and the aluminum zinc process for desilverization of lead— 
the oxidation and basic process for extraction of copper, the 
electrolytic processes for extraction and purification of this metal, 
the new and beautiful process of Mond for extraction of nickel 
through the production of its carbonyl compound, the extension 
of the value of aluminum by increase of its strength through the 
inventions of Prof. Langley must all challenge our ardent ad- 
miration and our most profound respect, while the addition to 
our resources in the new and developing processes for the pro- 
duction of the alkaline products and the bleaching agents and 
the chlorates by the application of electrolysis and the econo- 
mies effected thereby all show profundity of research and keen- 
ness of invention rarely if ever witnessed in industrial work. 
Added to these are the condensation of chlorine and its delivery 
in liquid form, the production of phosphorus by electrolysis with 
increased economy and diminished danger over the old reduc- 
tion processes, and the beautiful methods and apparatus for the 
production of pure oxygen from the atmosphere at substantial 
reduction of cost. All these advances following each other with 
such remarkable rapidity become footprints in the path of pro- 
gress as lasting as they are deep. 

In this city of our temporary adoption, in which are to be 
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found many of the industries managed on a scale only to be 
dreamed of in the earlier years, we must find splendid inspira- 
tion for future work. It is perhaps fair to say that nowhere else 
in the world can be found so extensive operations in the pro- 
duction of animal fats and oils; in the complete utilization of 
the waste animal products; in the manufacture of crude fer- 
tilizers, glue, soap, and glycerol; in the manufacture of malt, 
spirits, and the products of brewing, glucose and refined sugar. 
These are some of the products of technical work common to 
the city and while such a list must of necessity be incomplete it 
is sufficient to amply illustrate the sympathy with our work to 
be found in our immediate surroundings. 

And within easy reach as we are of the great exhibitions of 
the products of chemical manufactures, those signs of the 
world’s progress resulting from the efforts in which most of us 
are engaged, we must easily find valued causes for earnest 
congratulation. 


THE TECHNICAL ESTIMATION OF LEAD. 
By ALBERT H. Low. 


Received October 30, 1893- 

HE ordinary fire assay for lead in ores is frequently so 
erroneous in its results as to cause great dissatisfaction. 

With some ores the results are considerably too low, and with 
others, notably oxidized ores containing iron or copper, the 
lead button may contain several per cent. of such impurities, 
and weigh more than is warranted by analysis. In Colorado 
there has been considerable agitation in favor of abandoning the 
fire assay for a wet method, but thus far no concerted action has 
resulted. One of the main objections to a wet method is the 
lack of a suitable one. A number of schemes, both gravimetric 
and volumetric, have been proposed, but they all appear to be 
either too lengthy and troublesome or too inaccurate. The 
writer has devoted much of his spare time to the subject, and 
feels that the ideal method has not yet been evolved. Alexander’s 
molybdate method is the shortest scheme proposed, but, unfor- 
tunately, lime interferes, and lime is a common constituent of 
ores. The writer’s ferrocyanide method, described below, might 
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be made equally short if the question of lime were neglected. 
To be sure, the small percentage of lime found in perhaps the 
majority of the ores might with safety be neglected, on account 
of the solubility of its sulphate and consequent removal, but it 
would appear dangerous to employ a method in which lime 
might seriously interfere, as almost any attempt to remove much 
lime would also remove some lead. In the two following 
schemes, devised by the writer, almost any ore may be treated 
with safety with results that are quite accurate enough for tech- 
nical work. The first method is based upon the writer’s grav- 
imetric method and Hempel’s titration of the oxalate. In the 
second method the titration with ferrocyanide is apparently new. 
Both methods are of course susceptible of slight modifications in 
special cases and appear to give equally accurate results. The 
ferrocyanide method is considerably the shorter, but on the other 
hand the titration with permanganate is more rapid and satis- 
factory than where the tests have to be made on a plate. The 
methods are given for what they are worth as an addition to the 
literature on the subject. ° 
PERMANGANATE METHOD. 

Treat one gram of ore in a 250 cc. flask with about 10 cc. of 
aqua regia. Boil gently until decomposition appears about 
complete and then add 10 cc. of strong sulphuric acid and heat 
over a small naked flame until the sulphuric acid fumes are 
freely evolved. Cool and add 50 cc. of water and heat to boil- 
ing. Filter through a small filter and wash with dilute 
sulphuric acid, (1:10). Have boiling in a wash bottle a solu- 
tion of commercial ammonium chloride, made by diluting a 
cold saturated solution with an equal bulk of water. Spread 
the filter upon a watch-glass, and with the hot ammonium 
chloride solution, rinse the contents into a small beaker, using 
about 50 cc. of the chloride solution. Stir the mixture to dis- 
solve as much of the sulphate of lead as possible and decant the 
solution into the original flask, retaining any heavy residue in 
the beaker. ‘This residue may contain lead. Add to it a few 
ce. of astrong solution of caustic soda and heat to boiling. Any 
lead salts will quickly dissolve. ‘To this solution add sufficient 
dilute sulphuric acid to cause a precipitation of the lead, or 
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most of it, avoiding an excess, and rinse the contents of the 
beaker into the flask with the hot chloride solution. A failure 
of the sulphate of lead to redissolve is of no consequence. Place 
in the flask three pieces of sheet aluminum, each about one- 
sixteenth of an inch thick by five-eighths of an inch wide and 
an inch and three-quarters long. Commercial aluminum will 
answer. Heat the mixture to boiling and boil for five minutes. 
If the bulk of the solution is not too great the lead will now be 
all precipitated. Now nearly fill the flask with cold tap water, 
allow the lead to settle and then decant into a large dish in order 
that any escaping particles of lead may be observed and re- 
covered. Fill up and decant five times to remove the chlorides. 
Finally, to the lead and aluminum in the flask add 5 cc. of a 
mixture of one part strong nitric acid and two parts distilled 
water and warm gently. The lead easily dissolves. Pour the 
solution into a small beaker and shake the pieces of aluminum 
along with it. Rinse off merely the lip of the flask and then 
wash the solution back into it, retaining the aluminum in the 
beaker. To the solution add one or two drops of phenolphthalein 
solution and then a very slight excess of strong caustic soda 
solution. Now add ro cc. of a cold saturated solution of oxalic 
acid and cool the mixture if warm. Filter and wash thoroughly 
with cold water. Place in the flask about 75 cc. of distilled 
water and add a few cc. of strong sulphuric acid. Have this 
heating while the oxalate of lead is being washed. Finally drop 
the filter and contents into the hot solution and titrate at once 
with permanganate solution of the same strength used for iron, 
z. €., about one-tenth normal. The factor for iron multiplied 
by 1.888 gives the factor for lead. This figure is empirical and 
had best be determined by each operator for himself by dissolv- 
ing 0.30 to 0.40 gram of pure lead, reduced from the acetate, 
in dilute nitric acid, (two water to one acid), and putting this 
through the entire process. 

None of the ordinary constituents of the ores interfere with 
this method. The results are accurate within one or two-tenths 
of a per cent. 

FERROCYANIDE METHOD. 
Treat one gram of ore in a 250 cc. flask with about ten cc. of 
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aqua regia. Boil gently until decomposition appears complete 
and then add ten cc. of strong sulphuric acid and heat over a 
small naked flame until the sulphuric acid fumes are freely 
evolved. Cool and add fifty cc. of water and heat to boiling. 
Filter and wash with cold water. See that the filter is well 
creased so as to lie as flat as possible and prevent solid matter 
from getting under the fold. Place a funnel in the original 
flask and rinse the contents of the filter (without removing it 
from its funnel) into it as thoroughly as possible with cold 
water. Not more than fifty cc. of water need be used. Add 
ten cc. of a cold saturated solution of commercial carbonate of 
ammonium and heat to boiling,—the heating being necessary to 
ensure the complete conversion of any sulphate of calcium to 
carbonate. Cool to ordinary temperature, under the tap or 
otherwise, and filter through the original filter, washing flask 
and precipitate thoroughly with cold distilled water. Place in 
the flask some dilute acetic acid, equivalent to about five cc: of 
glacial acid and twenty-five cc. distilled water, and have it 
heating while the filter is being washed. The flask usually 
contains a small residue of lead carbonate which is thus recov- 
ered. Place the filter and contents in a large clean beaker and 
add the boiling hot acetic acid. Stir the mixture about until 
the carbonates are entirely dissolved, heating if necessary. 
Dilute with about 100 cc. of cold distilled water and the solu- 
tion is ready for titration with standard potassium ferrocyanide. 
The end point is indicated by the usual brown tinge when a drop © 
is tested on a porcelain plate with a drop of a saturated neutral 
solution of uranium acetate. Reserve a portion of the solution 
and titrate the main body rapidly until the end point is passed, 
then add most of the reserved portion and again titrate with more 
caution till the end is again passed. Finally rinse in the bal- 
ance of the reserve and finish the titration two drops at a time, 
stirring well after each addition. When the final brown tinge 
is thus obtained allow a little time for the previous tests to 
develop and then deduct from the reading of the burette two 
more drops than are indicated by the tests, as a solution con- 
taining no lead shows the test only after the addition of the 
third drop of ferrocyanide. The standard ferrocyanide should 
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contain about ten grams to the liter. On the basis of one gram 
of ore taken for assay, one cc. of this solution will equal about 
one per cent. of lead. It is standardized on about 0.30 to 0.40 
gram of pure lead, reduced from the acetate. This is dissolved 
in a little dilute nitric acid, (two water to one acid), then boiled 
with ten cc. of sulphuric acid and put through the entire process. 

An ore may be assayed in thirty minutes by the above 
method. 

While the above method answers in ordinary cases, to pro- 
vide against bismuth and antimony (of which the basic sul- 
phates might cause trouble), the following modification may be 
adopted: To the sufficiently cool residue of the sulphuric acid 
evaporation add ten cc. of dilute sulphuric acid, (1 : 10), 
and about two grams of Rochelle salt. When this is dissolved 
add forty cc. of water, heat to boiling and proceed as usual. 

Lime interferes with this method only by a solvent action ex- 
ercised by the acetate on the brown uranium ferrocyanide of the 
test. Thirty per cent. of lime in an ore, however, occasions no 
serious interference. Calcium sulphate must not be allowed in 
the acetate solution as it would cause a loss of lead as sulphate. 


OCTOBER 25, 1893. 


THE GELATINE EXPLOSIVES. 
By P. GERALD SANFORD, F. I. C., F.C. S. 
Received October 5, 1893. 


MONG the various forms of explosives the material known 
A as gelatine is one of the most important, and is rapidly 
displacing the older forms of dynamite. The gelatine explo- 
sives chiefly in use are known under the names of blasting 
gelatine, gelatine-dynamite, and gelignite. They all consist of 
the variety of nitro-cellulose known as collodion-cotton (7. e., the 
penta and tetra-nitrates, the hexa-nitro-cellulose being known 
as gun-cotton) dissolved in nitroglycerol, and made up with 
various proportions of wood pulp, and some nitrate, or other 
material of a similar nature. Blasting gelatine consists of 
collodion-cotton and nitroglycerol without any other substance 
and was patented by Nobel in 1875. It is a clear, semi-transpar- 
ent, jelly-like substance, of a specific gravity of 1.5 to 1.55, 
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slightly elastic, resembling India-rubber, and generally consists 
of ninety-two per cent. to ninety-three per cent. of nitroglycerol 
and seven per cent. to eight per cent. of nitro-cotton. The cot- 
ton from which it is made should be of good quality; the 
following is the analysis of a sample of nitro-cellulose which 
made very good gelatine: 


Per cent. 
Soluble cottons «:cso08 strsirentdaseetwanene 99.118 
Gun Cette. 0:6:6<c6essectieteeedavadbarunne 0.642 
Non-nitrated Cotton --..sccccccccccccees 0.240 
Nitrogen --.2-.cccccecccccccscccccccseces 11.64 
Pete) OB icccccccoacae ceeeeeetea wean wees 0.25 


The soluble cotton, which is a mixture of tetra and penta- 
nitro-cellulose, C,,H,,(ONO,), is soluble in ether-alcohol, in 
acetone, and in nitroglycerol; the hexa-nitro-cellulose or gun- 
cotton, C,,H,,O,(ONO,),, on the other hand is not soluble in 
nitroglycerol, or in ether-alcohol, but is soluble in acetone,’ or 
acetic ether. 

It is very essential, therefore, that the nitro-cotton used in 
the manufacture of the gelatine compounds should be as free 
as possible from gun-cotton, otherwise little lumps of undis- 
solved nitro-cotton will be left in the finished gelatine. The 
non-nitrated or unconverted cotton should also be very low, in 
fact, considerably under a half per cent. ‘The cotton before 
being used should always be tested by the government heat 
test, because if the cotton used does not stand this test the 
gelatine made with it can hardly be expected to do so. The 
cotton most suitable for gelatine making is that which has been 
finely pulped. If it is not already fine enough it must be 
passed through a fine brass wire sieve. It will be found that it 
requires to be rubbed through by hand and will not go through 
at all if in the least degree damp. The percentage of nitrogen 
in the nitrated cotton should be over eleven per cent. ; it should 
be as free as possible from sand or grit, and should give but lit- 
tle ash upon ignition, not more than 0.25 percent. The cot- 
ton, which is generally packed wet in zinc lined wooden boxes, 


1The smokeless powder, ‘‘cordite,’’ contains thirty-seven per cent. of gun-cotton 
dissolved in fifty-eight per cent. of nitroglycerol. This gun-cotton is first dissolved in 
acetone before admixture with the nitroglycerol. 
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will require to be dried, as it is very essential indeed that 
none of the materials used in the manufacture of gelatine should 
contain more than the slightest trace of water; if they do, the 
gelatine subsequently made from them will most certainly exude, 
and become both dangerous and comparatively useless. In 
order to find out how longjany sample of cotton requires to be 
dried, a sample should be taken from the center of several boxes, 
well mixed, and about 1,000 grams spread out on a paper tray, 
weighed, and the whole then placed in the water oven at 100° 
C. and dried for an hour or so, and again weighed and the per- 
centage of moisture calculated from the loss in weight; this will 
be a guide to the time that the cotton will probably require to be 
in the drying house; samples generally contain from twenty to 
thirty per cent. After drying for a period of forty-eight hours, 
a sample should be again dried in the oven at 100° C. and the 
moisture determined and so on, at intervals, until the bulk of 
the cotton is found to be dry, 7. e., to contain from 0.25 to 0.5 
per cent. of moisture. It is then ready to be sifted; during the 
process of removing to the sifting house and the sifting itself, 
the cotton should be exposed to the air as little as possible, as 
dry nitro-cotton absorbs about two per cent. of moisture from 
the air at ordinary temperatures. The drying house usually 
consists of a wooden building, the inside of which is fitted with 
shelves, or rather framework. to contain drawers, made of wood 
with brass or copper wire netting bottoms. A current of hot air 
is made to pass through the shelves, and over the surface of the 
cotton, which is spread out upon them to the depth of about 
two inches. This current of air can be obtained in any way 
that may be found convenient, such as by means of a fan, or 
Roots blower, the air being passed over hot bricks or hot water 
pipes before entering the building. The cotton should also be 
occasionally turned over by hand in order that a fresh surface 
may continually be exposed to the action of the hot air; the build- 
ing itself may be heated by means of hot water pipes, but on no 
account should any of the pipes be exposed; they should all 
be most carefully covered over with woodwork because when 
the dry nitro-cotton is moved, as in turning it over, very fine 
particles get into the air, and gradually settling on the pipes, 
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(window ledges, etc.) may become very hot, when the slight- 
est friction might cause an explosion. It is on this account that 
this house should be very carefully swept out every day; it is 
also very desirable that the floor of this house should be covered 
with oil cloth or linoleum, as being soft it lessens the friction. 
List shoes should always be worn in this building, and a ther- 
mometer hung up somewhere about the center of the house, and 
one should also be kept in one of the trays to give the tempera- 
ture of the cotton (especially the bottom of the tray), the one 
nearest to the hot air inlet should be selected; if the tempera- 
ture of the house is kept at about 40° C. it will be quite high 
enough. The building must of course be properly ventilated, 
and it will be found very useful to have the walls made double, 
and the intervening space filled with cinders, and the roof cov- 
ered with felt, as this helps to prevent the loss of heat through 
radiation, and to preserve a uniform temperature, which is very 
desirable. The dry cotton thus obtained, if not already fine 
enough should be sifted through a brass sieve, and packed 
away ready for use in zine air-tight cases, or in India-rubber 
bags. 

The various gelatine compounds, gelignite, gelatine-dynamite, 
and blasting gelatine, are manufactured in exactly the same 
way; the forms known as gelatine-dynamite differ from blasting 
gelatine in containing certain proportions of wood pulp and 
potassium nitrate, etc. The following are analyses of some 
typical samples of the three compounds: 





Gelatine- Blasting 
Gelatine, dynannite. gelatine. 
Nitroglycerol ...--..-- 60.514 71.128 92.94 
Nitro-cellulose.-....-- 4.888 7.632 7.06 
Wood pulp...--. --++- 7.178 4.259 wees 
Potassium nitrate ...-.- 27.420 16.720 
WAGRO ii GilvedivcedccaGe! Stee 0.261 
100.000 100.000 100.000 


The gelatine and gelatine-dynamite consists therefore of 
blasting gelatine, thickened up with a mixture of absorbing 
materials; although the blasting gelatine is weight for weight 
more powerful, it is more difficult to make than either of the 
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other two compounds, it being somewhat difficult to make it 
stand the exudation and melting test; the higher percentage of 
cotton too makes it expensive. 

When the dry cotton, which has been carefully weighed out 
in the proportions necessary either for blasting gelatine or any 
of the other gelatine explosives, is brought to the gelatine 
making house, it is placed in a lead lined trough, and the 
necessary quantity of pure dry nitroglycerol poured upon it; 
the whole is then well stirred up, and kept at a temperature of 
from 40° to 45° C.; it should not be allowed to go much above 
40° C. (but higher temperature may be used if the cotton is 
very obstinate and will not dissolve at 40° C.; great caution 
must, however, be observed in this case). The mixture should 
be constantly worked about by the workman with a wooden 
paddle for at least half an hour. Ata temperature of 40°-45° 
the nitroglycerol acts upon the nitro-cotton and forms a jelly. 
Without heat the gelatinization is very imperfect indeed, and at 
temperatures under 40° C. takes place very slowly. The limit 
of temperature is 50° or thereabout; beyond this the jelly 
should never be allowed to go, and to 50° only under excep- 
tional circumstances. The tank in which the jelly is made is 
double lined in order to allow of the passage of hot water 
between its inner and outer linings. A series of such tanks are 
generally built in a wooden frame work, and the double linings 
are made to communicate so that the hot water can flow from 
one to the other consecutively. The temperature of the water 
should be about 60° C. if it is intended to gelatinize at 45° and 
about 80° C. if at 50°, but this point must of course be found by 
experiment for the particular plant used. An arrangement 
should be made to enable the workman to at once cut off the 
supply of hot water and pass cold water through the tanks in 
case the explosive becomes too hot. The best way to keep the 
temperature of the water constant is to have a large tank of 
water raised upon a platform, some five or six feet high, out- 
side the building, which is automatically supplied with water, 
and into which steam is turned. A thermometer stuck through 
a piece of cork and floated upon the surface of the tank will 
give the means of regulating the temperature. When the jelly 









































ce it 
re of 


out 
any 
tine 
the 
L it: 
e of 
Ove 
n is 
tion 
ould 
den 
“45° 
ally. 
d at 
imit 
elly 
cep- 
e is 
ater 
are 
ngs 
rom 
ater 
and 
| by 
lent 
the 
; in 
the 
: of 
yut- 
ter, 
igh 
will 
lly 











THE GELATINE EXPLOSIVES. 





557 


in the tanks has become semi-transparent and the cotton has 
entirely dissolved, the mixture should be transferred to a mix- 
ing machine. An ordinary bread-kneading machine does very 
well. It must, of course, be made of gun-metal. There must 
be no iron about the working parts, and the bearings must be 
carefully looked to. A very suitable masticating machine for 
this purpose is supplied by Messrs. Werner and Pfleiderer, of 
London, or G. McRoberts’ machine may be used. This latter 
is the form of machine’ that is used at Nobel’s factories. 

If it is intended to make gelignite, or gelatine-dynamite, it is 
at this point that the proper proportions of wood pulp and 
potassium nitrate should be added and the whole well mixed 
for at least half an hour until the various ingredients are 
throughly incorporated. These mixing machines can either be 
turned by hand or a shaft can be brought into the house and 
the machine worked by means of a belt at twenty to thirty revo- 
lutions per minute. The bearings should be kept constantly 
greased and examined, and the explosive mixture carefully ex- 
cluded. When the gelatine mixture has been throughly incor- 
porated and neither particles of nitrate or wood meal can be 
detected in the mass, it should be transferred to wooden boxes 
and carried away to the cartridge-making machines to be 
worked up into cartridges. The application of heat in the 
manufacture of jelly from collodion-cotton and nitroglycerol is 
absolutely necessary, unless some other solvent is used besides 
nitroglycerol, such as acetone, acetic ether, methyl or ethyl 
alcohol. These compounds not only dissolve the nitro-cellulose 
in the cold, but render the resulting gelatine compound less 
sensitive to concussion, and reduce its quickness of explosion. 
They also lower the temperature at which the nitroglycerol 
becomes congealed, z. ¢., they lower the freezing point of the 
resulting gelatine. The finished gelatine upon entering the 
cartridge huts, is at once transferred to the cartridge-making 
machine, which is very like an ordinary sausage-making 
machine.” The whole thing must be made of gun metal, or 
brass, and it consists of a conical case containing a shaft and 
1See /. Soc. Chem. Ind., 1890, 267. 
2G. McRoberts, /. Soc. Chem. Ind., March 31, 1890, p. 266. 
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screw. The revolutions of the shaft causes the thread of the 
screw to push forward the gelatine introduced by the hopper, on 
the top to the nozzle, the apex of the cone-shaped case, from 
whence the gelatine issues as a continuous rope. The nozzle is 
of course of a diameter according to the size of cartridge re- 
quired. The issuing gelatine can of course be cut off at any 
length. This is best done with a piece of wood planed down to 
a cutting edge, 7. ¢., wedge-shaped. It is also essential that the 
machines should have no metallic contacts inside. The bear- 
ings for the shaft must be fixed outside the cone containing the 
gelatine. One of these machines can convert from five to ten 
hundred-weight of gelatine into cartridges fer diem, depend- 
ing upon the diameter of the cartridges made. After being cut 
up into lengths of about three inches, the gelatine is rolled up 
in cartridge paper; water-proof paper is generally used. The 
cartridges are then packed away in card-board boxes, which 
are again packed in deal boxes lined with India-rubber and 
screwed down air-tight, brass screws, or zinc or brass nails 
being used for the purpose. These boxes are then ready for 
the magazines or export. Before the boxes are fastened down, 
a cartridge or so should be removed and tested by the govern- 
ment heat test, the liquefaction test, and the test for liability to 
exudation (as described in Appendix, p. 6, Explosives Act, 
1875). A cartridge also should be stored in the magazine in 
case of any subsequent dispute after the bulk of the material 
has left the factory. The object of the liquefaction test is to 
insure that the gelatine shall be able to withstand a fairly high 
temperature without melting or running together. The test is 
carried out as follows: A cylinder of the gelatine is cut from 
the cartridge of a length equal to its diameter. The edges 
must be sharp. This cylinder is to be placed on end on a flat 
surface (such as paper), and secured by a pin through the 
center, and exposed for 144 consecutive hours to a tempera- 
ture of 85°-g0° F; and during such time the cylinder should 
not diminish in height by more than one-fourth inch, and the 
cut edges should remain sharp. There should also be no stain 
of nitroglycerol upon the paper. The exudation test consists in 
freezing and thawing the gelatine three times in succession. 
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Under these conditions there should be no exudation of nitro- 
glycerol. All the materials used in the manufacture of gela- 
tine explosives should be subjected to analytical examination 
before use, as success largely depends upon the purity of the 
raw materials.’ 

Properties of the Gelatine Compounds.—Blasting gelatine is 
generally composed of ninety-three to ninety-five parts nitro- 
glycerol and five to seven parts of nitro-cellulose, but the rela- 
tive proportions of explosive base and nitroglycerol, etc., in the 
various forms of gelatine compounds do not always correspond 
to those necessary for total combustion. Either because an in- 
complete combustion gives rise to a greater volume of gas, or 
because the rapidity of decomposition and’ the law of expansion 
vary according to the relative proportions and the conditions of 
application. The various additions to blasting gelatine gene- 
rally have the effect of lowering the strength by reducing the 
amount of nitroglycerol, but this is sometimes done in order to 
change a shattering agent into a propulsive agent. If this 
process be carried too far we of course lose the advantages due 
to the presence of nitroglycerol. There is therefore a limit to 
these additions.” The homogeneousness and stability of the 
mixture are of the highest importance. It is highly essential 
that the nitroglycerol should be completely absorbed by the 
substances with which it is mixed, and that it should not subse- 
quently exude when subjected to heat or damp. It is also 
important that there should be no excess of nitroglycerol, as 
this may diminish instead of augment the strength owing to a 
difference in the mode of the propagation of the explosive wave 
in the liquid and in the mixture. Nitroglycerol at its freezing 
point has a tendency to separate from its absorbing material, in 
fact, to exude. When frozen, too, it requires a more powerful 
detonator to explode it, but it is less sensitive to shock. The 
specific gravity of blasting gelatine is 1.5 (z. e., nearly equal to 
that of nitroglycerol) ; that of gun-cotton (dry) 1.0. Blasting 
gelatine burns in the air when unconfined without explosion, at 


least in small quantities and when not previously heated ; but 


1 For some of the chief methods in use, see /. Anal. Appl. Chem., June, 1892. 


2 Mica is said to increase the rapidity of explosion when mixed with gelatine. 











560 METHOD FOR DETERMINATION OF TANNIN. 


it is rather uncertain in this respect. It can be kept at a mode- 
rately high temperature (70° C.) without decomposition. At 
higher temperatures the nitroglycerol will partially evaporate ; 
when slowly heated it explodes at 204° C. If however it contains 
as much as ten per cent. of camphor it burns without exploding. 
According to Berthelot,’ gelatine composed of 91.6 per cent. 
nitroglycerol and 8.4 per cent. of nitro-cellulose, which are pro- 
portions corresponding to total combustion, produces by explo- 
sion 177CO,+ 143H,O+8N,,. 

He takes C,,H,,(NO,H),O,, as the formula of the nitro-cellu- 
lose, and 51C,H,(NO,H),+C,,H,,(NO,H),O,, as the formula 
of the gelatine itself, its equivalent weight being 12360 grams. 
The heat liberated by its explosion is equal to 19381 calories, 
or for one kilo., 1535 calories, volume of gases reduced tempera- 
ture equals 8950 liters. The relative value’ of blasting gelatine to 
nitroglycerol is as 1.4 to 1.45, Kieselguhr dynamite being 
taken as 1.0. Experiments made in lead cylinders gave the 
relative value of 


Dynamite ---.ce cere cece cece cccccscccecscecs 1.0 
Blasting gelatine ----...+sseceeceeeeeccceees 1.4 
Nitroglycerol ..--.scssesccccs cece cceccscees 1.4 
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NOTES ON LOWENTHAL’S [IETHOD FOR THE DETER- 
MINATION OF TANNIN. 


By HARRY SNYDER. 


Received September 22, 1893. 


HE determination of tannin isa difficult chemical problem, 

and to meet this difficulty no less than sixty methods and 
modifications have been proposed. As early as 1870, Dr. Giin- 
ther, in the Chemical News, said that ‘‘none of the different 
methods for the determination of tannin answer the purpose 
equally well; that is, a method that yields excellent results for 
the tannin in nut-galls is not applicable to the tannin in sumac.”’ 

1 Explosives and Their Power, M. Berthelot. 


2 Messrs. Roux and Sarran. 
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Nearly all of these various tannin methods in principle follow 
one of four or five main lines: (1) The tannin is precipitated 
and determined as metallic tannates; (2) it is precipitated with 
hide powder and the tannin determined indirectly from the dif- 
ference between the density of the solution before and after the 
precipitation ; (3) it is determined colorimetrically or (4) by 
oxidation methods such as the Lowenthal. 

The Lowenthal method is generally considered the most reli- 
able, and is unquestionably the best method for commercial pur- 
poses. No attempt is made in these notes to compare the 
various tannin methods and discuss their merits or demerits, 
but simply to record some of the difficulties that are usually ex- 
perienced in becoming acquainted with the Lowenthal method. 
Full directions and all of the details of the method are given in 
the last editions of both Sutton and Allen, but the various pit- 
falls in the workings of the method are not sufficiently noted. 

In order to facilitate matters a brief outline of the method is 
given. The solutions and reagents employed are: (1) A stan- 
dard solution of potassium permanganate; (2) a standard solu- 
tion of indigo sulphate; (3) dilute sulphuric acid 1:4; (4) a 
solution of gelatine, twenty-five grams per liter. 

The permanganate oxidizes the indigo, tannin, and all other 
organic matters that are present and are oxidized under the 
conditions of the titration. Let this amount of permanganate 
be denoted by a. The indigo is employed as an indicator, and 
is titrated against the permanganate either before or after each 
determination, and the solution is usually of such a strength 
that ten cc. is equivalent to five cc. of the permanganate; let 
this factor be denoted by 6. The tannin is removed by precipi- 
tation with gelatine, and the soluble non-tannin organic matters 
oxidized by the permanganate; let this amount be denoted by 
c; then (a—b)—(c—6)=x,—the amount of permanganate neces- 
sary to oxidize the tannin, from which the equivalent amount of 
tannic acid is determined. ‘The value of x, it will be seen, depends 
upon the accuracy of at least three permanganate titrations upon 
an unknown number of organic compounds, all capable of react- 
ing differently with the permanganate under different conditions. 

The main points to be observed are: (1) The care and prepar- 
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tion of the gelatine solution; (2) the titration of the non-tannin 
materials; (3) and the end point of the reaction. 

The gelatine solution should be sterilized otherwise the solu- 
tiorn fequently becomes ropy and liquid in a short time, on ac- 
count of the action of micro-organisms. Blank determinations 
should be made with the gelatine, and corrections made for all 
oxidizable materials that it may contain and give up to the filtrate. 
Frequently the results are too low on account of too large a fac- 
tor being deducted for the non-tannin* materials, when a small 
portion is due to the gelatine. Qualitative tests should also be 
made to determine whether or not the tannin has been com- 
pletely precipitated. A hot filtration funnel can be employed to 
advantage, and the gelatinous precipitate washed by decantation 
until no qualitative test can be obtained for tannin. 

The oxidation of the non-tannin materials is one of the chief 
causes of trouble, and since these compounds are present in both 
initial and subsequent titrations, great care should be taken to 
have all of the conditions the same throughout the entire process. 
As in the oxidation of organic matter by permanganate in water 
analysis, the degree of oxidation is proportional to the length of 
time allowed for the action of the permanganate, as well as to 
the temperature employed for the reactions. Should the first 
titration be carried on at a higher temperature or require a 
longer period than the second titration, the factor for the non- 
tannin materials would be a variable, and the results would be 
that the tannin factor would also be a variable. This source of 
error can be brought under control by strict uniformity in each 
operation. : 

The end reaction is quite marked, and after some acquaintance 
with the titration it can be predicted from the intermediate 
changes of color. The color of the solution at first is dark blue. 
The permanganate can be run in, drop by drop, until the color 
changes to a faint blue tint; the cautious addition of only a few 
drops more will produce the desired yellow tinged solution with 
a pink shaded ring around the edge of the porcelain dish. Should 
this point be passed, one or two cc. of the indigo solution can be 
added, and the titration completed. In the calculation of the 
results make the necessary corrections for all indigo so used. 
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It is advisable at the outset to become acquainted with the 
workings of the method, using a good commercial sample of 
tannic acid, before attempting to determine the tannin in oak 
bark, tea, or other tannin yielding materials. 


UNIVERSITY OF MINNESOTA, 
LABORATORY OF THE 
COLLEGE OF AGRICULTURE. 


THE CHEPICAL INDUSTRY OF THE UNITED STATES.' 
By HENRY BOWER. 
HE chemical industry of the United States, in common 
with the other leading branches of manufactures, shows 
a remarkable increase in the decade between 1880 and 1890, 
and this is accompanied, in some instances, by results of such 
magnitude as to become phenomenal. 





TOTALS OF PRODUCTIONS OF CHEMICALS IN THE UNITED STATES IN 1890. 








Value. 
Alum (94,174,008 1bS.) 000 cccecs conedecedeesicces $1,625,210 
Coal tar products ........sccccccecsccces Sen erews 687,591 
Dyeing and tanuing extracts and sumac......... 7,947,841 
Gunpowder and explosives (108,735,980 lbs.)---- 10,802,131 
Fertilizers (1,818,552 toms) --++-s+eeseeeees coeeee 34,038,452 
Paints, white and red lead colors, and varnishes 52,434,690 
Pharmaceutical preparationS.---.--++eeeeeeeeees 16,486,643 
Potash and pearlash (4,874,439 Ibs.)-------+-+++- 185,247 
Sodas (329,369,633 Ibs.) .--+--++- pinanean vag nis 5,384,400 
Sulphuric acid..........essscecvcccecesces aeaetips 6,522,591 
Wood alcohol and acetate of lime......++--++++-. 1,885,469 
Chemicals, including all acids, bases, and salts 
not heretofore enumerated...--..+ +++. seeeeeee 25,140,425 
All other products.........- RITE er re 12,903,943 
$1 76,044,633 


Sulphuric Acid.—The most important of all chemical manu- 
factures is sulphuric acid, which maintains its supremacy over 
any other known article in promoting the manufacturing inter- 
ests of the world. The large increase in the number of estab- 
lishments and in the quantity produced indicates the advance 
that has been made in general manufactures in the United 
States during the last decade. 


1 Read before the World’s Congress of Chemists, August 25, 1893. 
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During the year ending June 30, 1890, the following quanti- 
ties of sulphuric acid were manufactured : 


50° B., 948,129,821 lbs., valued at $3,299,707 
60° B., 19,078,597 ‘‘ ns ss 112,540 
66° B., 328,101,657 ‘ ee ‘© 3,110,344 





Total value, $6,522,591 


This includes the 50° acid used in the manufacture of fertil- 
izers. 

In order to obtain an intelligent comprehension of the extent 
of the entire sulphuric acid industry, it is advisable to reduce 
the foregoing figures to one uniform basis, that of 66° Beaumé 
acid (oil of vitriol). As this contains from ninety-three per 
cent. to ninety-four per cent. of real monohydrate acid (H,SO,), 
the reduction is made by multiplying the pounds of 50° acid by 
19°. and the pounds of 60° acid by }$. 
the following results : 


By so doing we obtain 











Strength, Pounds of acid Equivalent to 
Degrees Beaumé. as manufactured. pounds of 66° acid. Value. 
EO .< oenciecs voces 948,129,821 632,086,547 $3,299,707 
Wises nude Keo. o: 19,078,597 15,898,831 112,540 
GS; 4 o'r wan die'0'sy:0 328, 101,657 328, 101,657 3,110,344 
976,087,035 $6,522,591 


The total quantity of sulphuric acid produced in the United 
States reduced to a uniform strength of 66° B. is accordingly 
976,087,035 pounds, or 488,043 tons of 2,000 pounds each. 

Reducing the quantity produced to a uniform strength of 50° 
B., we have results as follows : 





Strength, 


Pounds of acid 


Equivalent to 


degrees as manu- pounds of 
Beaumé. factured. 50° acid. 

5O -eeeeee 948,129,821 X 1.00 948,129,821 
BO sce. ss 19,078,597 X 1.20 22,894,316 
CE aoe 328, 101,657 X 1.50 492,152,485 








Total 50° acid manufactured, 1,463,176,622, equal to 731,588 tons. 


Supposing all the acid chambers to be running 365 days to 
the year, we find the amount manufactured in twenty-four 
hours to be 4,008,703 pounds, or 2,004 tons. 

Fertilizers.—From a technical point of view, manufactured 
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manures become the next in importance to sulphuric acid in the 
eategory of chemical productions. The total of 1,818,552 tons 
of these materials produced during the year ending June 30, 
1890, indicates by no inaccurate analogy the extent of the farm- 
ing interests of the country. When we consider that about 
300 pounds of artificial fertilizer are commonly used to the acre, 
it is seen that 12,123,680 acres were enriched by its use. 

The increase in manufacture and consumption over 1880 is 
1,091,099 tons, or about 150 per cent. These figures show with 
distinctness that large areas of our country are becoming un- 
profitable to farm without the use of these aids to fertilization. 
The existence of factories in the states of California, Illinois, 
Indiana, Michigan, Minnesota, and Wisconsin, is indicative of 
the gradual exhaustion of soil that was virgin in character less 
than twenty years ago. ‘These facts tend to show that the time 
is approaching with rapid pace when none of our unmanured 
soils will yield in remunerative quantity. They prove also that 
economies are gradually being practiced in the utilization of 
material that formerly ran to waste. 

In this respect the farmer occupies a reversed position to that 
of the manufacturer of artificial manures. By prodigal waste- 
fulness and culpable ignorance he permits immense quantities 
of manurial matter to find its way to the sea, while bemoaning 
his lot and sighing over the yield of virgin lands in comparison 
with that of his own; whereas the manufacturer, by the aid of 
chemical skill and mechanical devices, converts refuse matter 
into valuable merchandise. 

The advance in this branch of manufacture should give en- 
couragement to the farmers of the Atlantic slope. When the 
no distant time arrives for the extinguishment of an agriculture 
that is based on primordial soil, the lands of these regions will 
recover their lost value, for observation will show how closely 
fertility is allied to the production of these manufactured 
manures, which can be carried on most profitably at those points 
where supplies of foreign crude material are obtained and where 
sea-board transportation can be made available. 

Soda.—The last decade is rendered memorable to the chemi- 
cal industry by the permanent establishment of the manufacture 
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of soda salts in the United States. Hitherto all attempts to 
produce these articles successfully from common salt have 
failed. ‘The causes that have led to repeated failure and the 
consequent loss of large sums of money are to be found in the 
high cost of labor, the absence of customs duties on bleaching 
powders, or chloride of lime, and the exceedingly low rates of 
freight that rule on this class of merchandise. 

The Solvay Process Company, of Syracuse, New York, has 
been founded on the experience and skill of the noted Solvay of 
Belgium. But, however satisfactory the process may be, it has 
a defect that enters into the production of many articles in the 
United States, notably in bleaching, paper-making, and chemi- 
cal works, inasmuch as all the chlorine of the common salt 
employed is lost, passing away as valueless chloride of calcium. 
Consequently the United States still remains dependent upon 
Great Britain for its supply of so important an article as bleach- 
ing powder. A question of the greatest interest centers in this 
problem, how to overcome this defect in our manufacturing 
system. The efforts of inventors have for many years been 
directed toward the solution. ‘Theory has marked out a num- 
ber of paths, but practice has not yet succeeded in following any 
of these to a satisfactory result. 

It may be added that, in addition to bleaching powders, the 
important chemicals, alizarin, chlorate of potash, and chlorate 
of soda, are not found among the salts produced in this country ; 
and that these articles, so essential to the textile interests, are 
free of customs duty. 

Pharmaceutical Preparations —The United States is preemi- 
nent in the manufacture of pharmaceutical preparations, which 
are produced in consequence of the demand by physicians for 
more palatable or more compatible material for the materia 
medica. ‘These articles cover a large field; they include pills, 
lozenges, fluid extracts, and a great variety of elixirs. The 
title, ‘‘elegant pharmacy,’’ conveys a correct idea of the posi- 
lion occupied by the industry. Medicinal substances are asso- 
ciated in the mind with ad nauseam doses. ‘The producers of 
pharmaceutical preparations have succeeded, in most instances, 
in masking or altogether obliterating the unpleasant properties 
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of drugs, which marks an advancement of no small moment 
within the past twenty years, inasmuch as this tends to improved 
health, greater security from disease, and a consequent reduc- 
tion of the death rate. 

The cost of distilled spirits constitutes the largest outlay in 
the manufacture of pharmaceutical preparations. A_ special 
investigation made by the census office of the United States 
showed that during the year ending December 31, 1889, 
10,976,842 proof gallons of distilled spirits were consumed in 
the arts, manufactures, and medicine. 

Chemicals and Dye-stuffs Used in the Industry of Dyeing and 
Finishing Textiles —In 1890 the value of chemicals used in 
independent dye works, bleacheries, and print works was 
$8,407,693. Much of the dyeing and finishing, however, is 
done by the manufacturers of the fabrics themselves, and the 
value of the chemicals and dye-stuffs is to be added to the 
amount named. 

There were used by these manufacturers during 1890 the 
following amounts of chemicals and dye-stuffs: 


MV OOIOYW STII TRs 60880 cscccee coca canees $6,453,665 
Cotton Ce ee pinned eet ientied 4,266,773 
Silk f * Sgemved vale ves ehecwontes 558,532 





Adding this $11,278,970 to the value of the articles used by 
the dye works, bleacheries, and print works ($8,407,693), we 
obtain as the grand total of chemicals and dye-stuffs used in 
manufacturing, dyeing, and finishing textiles, the value of 
$19,686,663,—nearly twenty millions of dollars. 

Compressed Ammonia Gas, or Anhydrous Ammonia.—The use 
of this article has reached large proportions within the past few 
years, and it has proved an invaluable aid to the preservation 
of food, the refrigeration of malt liquors, and the manufac- 
ture of ice. The introduction of the use of anhydrous am- 
monia has given great impetus to the manufacture of the spe- 
cial machinery adapted to its employment in the departments 
named. 

The United States can rightfully claim the inauguration 
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on a large scale of these processes, which at this time 
yield profit, convenience, and health to people throughout the 
world. 

Fuel.—Together with the metallurgical operations of smelt- 
ing, melting, and heating, the chemical industry is a large 
consumer of fuel, hence great interest attaches to its supply; 
it is a figure of great importance in computing the costs of 
these manufactures. 

Many fuel-saving devices are to be found in chemical works, 
and within the past two or three years fuel oil has become of 
considerable importance. Numerous devices have aided in 
making it adaptable in an admirable manner to furnace works. 
The replacement of coal is likely to be quite marked if the 
relative prices of the two fuels shall remain at the present 
tatio. 

Natural gas also has been utilized in chemical works in 
localities adjacent to a supply, and its use has proved a great 
convenience. 

Labor and Wages.—The employees of chemical manufacturers 
range from the lowest order to the highest in the scale, and the 
wages paid vary in proportion. Many operations partake of the 
‘‘double shift,’’ or twelve hours, the work being continuous, 
hence the average paid per hand reaches the high figure of $580 
per year. Eleven dollars and sixty cents per week is the 
average pay, counting fifty weeks steady employment in the 
year. A few females and a small number of boys find occupa- 
tion in this department of manufacture. The men are chiefly 
of the able-bodied class. 

The chemical, in comparison with such great industries as 
iron and steel, woolen and cotton, takes rank as the fourth 
among these great manufacturing divisions of the country. It 
represents a diversity of interests such as center in no other de- 
partment, and it affords to the United States a source of activity 
for labor, skill, and capital, that is highly encouraging to those 
who have pride in the progress of their country. 

The chemical industry of the whole world is interested in and 
relies upon certain tables or ready reference calculations. 
These aggregations of figures are confusing to a certain extent, 
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1e owing to the variation of the bases of calculation. In chemical 
1e works in the United States tables will be found in use: 
For weights. For measures. For specific gravity. For temperature. 
t- Avoirdupois, English gallons, Beaumé scale, Fahrenheit scale, 
re Apothecary, Wine + Twaddle ‘ Celsius os 
: Troy, Metric, as liters. Reaumur 
Ys Metric, as kilo- : Centigrade ‘“ 
of grams. 


Growing out of these different guides we have endless diffi- 


- culties unless the writer on a given subject succinctly states by 
‘ which of the various standards he is governed. 
in op . , , 
The scale of Beaumé is rendered confusing at times owing to 
. the difference of the modulus that is accepted. 
) . . . . 
- The transmutation of one thermometric scale into another is 
* daily necessary, while errors are frequently made by the differ- 
ence in the gallon capacity in cubic inches. 
” The present is opportune for the discussion of this subject 
. with the view of arriving at some deliberate attempt to produce 
conformity out of this bedlam of figures. The tower of Babel 
rs : ‘ =< ° 
with its traditional confusion of tongues may be taken as repre- 
‘a senting the difficulties arising in chemical work and transac- 
¥ tions. A committee consisting of representatives from each 
a nation could be appointed whose duty it should be to formulate 
0 ; : 
an international system of figures and tables. 
” Uniform methods and statements for these basal calculations 
rR would inure to the ease of commercial transactions throughout 
in the world. 
y 
is NOTE ON THE [1ANUFACTURE OF THE PRUSSIATES. 
h By WALTER D. FIELD. 
t Received October 14, 1893. 
.- . many branches technical literature is very incomplete. 
y Descriptions of apparatus for the purpose of carrying on 
e technical operations are reproduced in publication after publica- 
tion. Authors are seemingly forgetful of the fact that the 
d patents of this country represent in a large measure the prog- 


ress of the various chemical industries. 
In the ‘‘ Fabrikation chemischer Producte aus thierische 
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Abfallen,’’ by Hugo Fleck on pages 96 and 99 the same cut 
is given twice, and as if this were not quite enough to satisfy any 
one, the same cuts are reproduced in the fifth edition of Graham- 
Otto. Again in Thorpe’s ‘‘ Dictionary of Applied Chemistry ”’ 
they are repeated. Before Graham-Otto was issued, Henry 
Bower received a patent (U.S. P., No. 210,086) for an apparatus 
that was an improvement on the old forms given in the German 
technical literature. His invention should have received at 
least a mention. 

In the manufacture of potassium ferrocyanide, the iron is 
mostly obtained at the expense of the material of the melting 
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pot. A glance at the cuts given by Hugo Fleck will at once 
show the great loss of material and the expense involved in the 
renewal of the melting pots, the tearing down of the masonry, 
the resetting of the new pot, etc., etc. The life of the pots is 
very short at the best, and hence it is very desirable that they 
be used as long as possible without renewal and that they be 
easily set and unset. 

In the apparatus represented by Hugo Fleck in Figures 29 
and 30 there would be an abnormal waste of iron. The melt 
would consume the iron in the lower part, the part with which 
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it came in contact, and the remainder of the pot would be a 
complete loss. If the casting directly over the fire were in- 
creased in thickness so as to compensate for the loss of the iron 
in the melt, the retort would be heated unevenly and a proper 
condition of the melt could not be maintained. 

Bower’s apparatus was an improvement on the old forms in 
many ways, but still he did not reach the best possible results. 
In 1885 Carhuff received his patent, (No. 310,376,) in which his 
revolving furnace provides for the greatest consumption of the 
iron in the retort, and also makes it possible to maintain an 
equal temperature on all parts of the melt. The retort is easily 
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removed from the masonry and easily replaced. These retorts 
will last six weeks when in continuous operation. They are 
cast with the iron about one and one-fourth inch thick. Car- 
huff’s revolving furnace marked an advance in the manufacture 
of ferrocyanide of potash and is the best method in use at the 
present time. 

Figure 1 shows Carhuff’s revolving furnace in part section 
and elevation, and Figure 2 shows Bower's melting pots in 
cross section. 


















CARBON DIOXIDE AS A MEASURE OF THE 
EFFICIENCY OF VENTILATION.’ 


By ELLEN H. RICHARDS, INSTRUCTOR IN SANITARY CHEMISTRY, MASSACHUSETTS IN- 
STITUTION OF TECHNOLOGY, BOSTON, MAss. 


ROM the time of Hippocrates who gave as the sanitary 
maxim ‘‘pure air, pure water and pure soil,’’ air has been 
placed first among the requirements of good sanitation. It is 
nevertheless a lamentable fact that, as Mr. Woodbridge has well 
expressed it, ‘‘the city which spends millions in water works 
for pure water supply and for sewerage for foul water removal, 
is still found tightening its purse strings when a few thousands 
are asked for to provide for pure air supply to, and foul air dis- 
charge from its school rooms.’’ 

The reason of this apathy is not far to seek. Chemists 
and sanitarians have seriously disagreed among themselves as 
to what constituted ‘‘ bad air.’’ 

People live and apparently thrive among the most nauseous 
odors, while under more favorable conditions they sicken and die. 
One theorist has given a reason only to be forced to the wall by 
another quite as plausible. Between them the advocate of pure 
air finds slight hearing. It is only within recent years that 
a knowledge of the significant fact that not to air itself nor 
even to the bad odors it carries, but to the dust particles bear- 
ing living germs and spores is to be attributed the spread of dis- 
ease, therefore filtered air like filtered water has become a neces- 
sity where dust cannot be avoided by scrupulous care. 

And now with our increased knowledge of the causes which 
lead to liability to disease it seems probable that the chemist 
and sanitarian may at last unite in a winning fight for pure air. 
In a word, the new standpoint relates to the veststance which 
healthy blood and tissue present to the attacks of disease. 
This resistance is, we believe, due to the perfect nutrition of 
the blood corpuscles and this is largely dependent on the in- 
halation of air containing sufficient oxygen. 

In vitiated air the blood becomes quickly loaded with imper- 
fectly oxidized products which cause derangement more or less 
serious and finally render the individual, who is poisoned from 


1 Abstract of a paper read before the World’s Congress of Chemists, August 26, 1893. 
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within rather than from without, more liable to succumb to 
disease. 

If this view is in any measure correct it is important that 
chemists combine to urge upon the community the importance 
of a sufficient supply of air, especially in school rooms, and it is 
to be hoped that these views will command more respect than 
heretofore. It is notorious that even college halls and fine 
public buildings which should be examples, are in fact the 
worst of any buildings. 

The Laboratory of Sanitary Chemistry at the Massachusetts 
Institute of Technology has had, for the past nine years, ex- 
ceptional opportunities for the study of the relation of the 
amount of carbon dioxide to the efficiency of the ventilation, in 
that the Walker building is supplied with mechanical ventila- 
tion under the direction of an expert and in full control of the 
engineer who has records for all these years of the amount and 
temperature of air supplied to each room, and of the tempera- 
ture of these rooms taken four times each day. 

During these nine years some 5000 determinations of the 
amount of carbon dioxide have been made in these rooms by 
some 200 students. ‘ 

Many problems have been studied and several reports pub- 
lished; without burdening this paper with details, to state a 
few of the conclusions reached may stimulate others to add to 
our too meagre knowledge on this subject.’ 

The outside air of the space around the Massachusetts Insti- 
tute of Technology, Boston, varies from 3.7 to 4.2 parts carbon 
dioxide per 10,000. 

The deterioration of the air as shown in the empty rooms is 


1 Papers relating to the points discussed, contributed in whole or in part from the 
Laboratory of Sanitary Chemistry : 

“On the Determination of Organic Matter in Air.’’ Thesis, by Marion Talbot, 7ech 
nology Quarterly, 1, 1887-8. 

“The Number and Distribution of Micro-organisms in the Air of the Boston City 
Hospital with some Carbon Dioxide Determinations.’’ By Greenleaf N. Tucker in the 
twentieth annual report of the State Board of Health, of Massachusetts 

‘‘A Critical Study of the Heating and Ventilation of the Walker building, Massachu- 
setts Institute of Technology.” By S. H. Woodbridge, 7Zechnology Quarterly, 2, 
p. 76 and 192, 7888-9. 

“The Determination of Carbon Dioxide in the Air of Buildings.’’ By A. H. Gill, Journa/ 
of Analytical and Applied Chemistry, 6, 1892. This paper gives the method in detail 
which is used in the laboratory. 
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about 0.5 part, due to the decomposition of the organic matter 
present in the flues, the floors and in the walls. 

The air of the building in general, halls and drawing rooms, 
reading rooms, etc., which are open and in which people are 
constantly moving, is maintained at about 5.0 parts as an aver- 
age of examinations during eight years. In the ninth year there 
has been an increase due to an increased number of lecture 
rooms on the second floor. 

The air of most of the lecture rooms has contained from six to 
eight parts; of the larger crowded halls for 200 or more students, 
ten to twelve parts according to weather, whether it is clear 
and dry and with a strong wind, or whether the air is loaded 
with moisture and is still. 

From this experience it would seem that students can work 

vell in a clean room with about seven parts per 10,000 of carbon 

dioxide; much more than this causes dullness, and anything 
over thirteen parts causes in most cases an almost impassable 
barrier to the full acquisition of knowledge. 

When churches, halls, and lecture rooms usually show from 
fourteen to eighteen parts per 10,000 in twenty minutes after 
the audience assembles, it is not strange that eloquence often 


fails to arouse enthusiasm. 


AN INTERNATIONAL INDEX TO CHEMICAL LITERATURE.’ 


By H. CARRINGTON BOLTON. 

URING one of my bibliographical tours in Europe, an emi- 
nent librarian of a German University remarked: ‘‘ You 
Americans are doing more and better work in bibliography than 
all the nations of Europe taken together.’’ And this he said 
not in flattery but as the expression of an earnest conviction. 
Later I expressed surprise that Germans with such splendid col- 
lections of books and other advantages should leave it to Ameri- 
cans to cross the Atlantic and wrest from Europe materials for 
general and special bibliographies. To this he promptly re- 


’ 


plied: ‘‘Ach mein Freund, das Geld fehlt!’’ 
I shall not attempt to demonstrate the accuracy of the gentle- 
man’s statements, as it would involve comparisons, and these 


1Read before the World’s Congress of Chemists, August 23, 1893. 
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are said to be odious. A basis for his enthusiasm is, however, 
found in such monumental works as Pool’s Index, Fletcher’s 
Index, Billing’s Index-catalogue of the Medical Library of the 
Surgeon General's office, the Index-Medicus edited by Dr. Rob- 
ert Fletcher, the catalogue of the Boston Athenzeum, as well as 
the bibliographies of science published by the Smithsonian In- 
stitution, by the U. S. Department of Agriculture and in inde- 
pendent journals. Many other notable works will , suggest 
themselves to the chemists present who will understand that 
this is only a passing reference. 

The production of special and general bibliographies in the 
United States goes forward with the multiplication of public and 
endowed libraries, now increasing in number and value with grati- 
fying rapidity throughout the land. Some of these are publish- 
ing bibliographies of specific subjects in addition to their Library 
Catalogues; in this direction Harvard University takes the 
lead. Unfortunately much good work done by institutions does 
not get beyond the MS. stage, as for example the Subject- 
Index in preparation at the Scientific Library of the U. S. Pat- 
ent Office; and the chemical bibliographies compiled by the 
students of the University of Michigan as appendages to theses 
in science. 

There are at least three organizations in the United States 
which promote the preparation of bibliographies; these are (1) 
the American Library Association, (2) the Committee on the 
Bibliography of Geology appointed at the International Con- 
gress of Geologists, and (3) the Committee on Indexing Chemi- 
cal Literature of the American Association for the Advancement 
of Science. The work of the American Library Association is 
familiar to everyone; through the journal it reaches all librar- 
ians and bibliographers in sympathy with its enterprises. Its 
scope is, however, almost entirely literary and science finds little 
place in its admirable plans. 

The secretary of the Committee on the Bibliography of Geolo- 
gy appointed at the International Congress of Geologists held 
September 1, 1891, at Washington, has issued a circular dated 
November 20, 1891 which sets forth its plans for work. ‘These 
comprise the preparation of (1) a list of the geologic bibliogra- 
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phies already in existence, (2) new bibliographies of special topics, 
and (3) the periodic registration of the current bibliography of 
geology. 

Their work has been so recently begun that as yet great re- 
sults can hardly be expected. 

The work of the Committee on Indexing Chemical Literature, 
of the American Association for the Advancement of Science, 
now in the eleventh year of its existence, is familiar to most 
persons present. This committee has endeavored to direct at- 
tention to the importance of compiling bibliographies, cata- 
logues, and indexes to the voluminous literature of chemistry. 
While little systematic work has been undertaken, duplication 
of labor has been prevented and independent efforts have ac- 
complished much. ‘Thus a collection of special bibliographies 
has been gradually forming, which now number more than fifty; 
the list was printed in the tenth annual report of the committee 
published in the proceedings of the A. A. A. S. for 1892. 
While the committee feels that their labors have not been in 
vain, the proportion of the completed bibliographies to the num- 
ber of authors publishing chemical papers is still unhappily 
small, and the average of five bibliographies per annum is rather 
lower than expected. The committee expresses the hope that 
the number will grow much faster in the future. 

In England the British Association for the Advancement of 
Science has done something towards fostering the object under 
consideration, by appointing committees on Indexing Solutions 
and other topics, but their work progresses slowly. 

The chemical societies of Berlin, Paris, and London, give to 
their members and subscribers, laboriously prepared abstracts 
of papers published in countries other than their own. For per- 
sons whose linguistic attainments are limited to their mother- 
tongue these abstracts are undoubtedly useful, perhaps invalua- 
ble; but it rarely happens that they can be entirely relied upon 
for the details needed by chemists practically interested, and the 
originals must eventually be consulted. It has seemed to me 
that if the same amount of energy expended by abstractors of 
the societies named could be exerted in indexing, greater practi- 
cal results would be obtained, and at far greater economy of space. 
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Moreover these societies generally confine their abstracts to 
publications issued in other countries than their own, and con- 
sequently a large amount of good material published at home 
in Government reports, transactions of learned societies, and 
periodicals devoted to general science, escapes the eyes of all 
except a few industrious readers. 

It has further occurred to me that the chemical societies of 
Germany, France, Italy, England, Russia, and the United 
States, instead of filling their official organs with abstracts of 
papers foreign to each, might well devote their energy to index- 
ing the wealth of material produced each in its own nation. 
And this brings me to the statement of a plan which I have the 
honor to propose to this Congress, for a Co-operative Interna- 
tional Index to Chemical Literature. 

I suggest that this Congress, in which are representatives of 
the six leading chemical societies of the world, recommend to 
these societies the preparation of an annual index to current 
chemical literature, each society to care for the productions of 
the country in which it is situated. These annual indexes to 
chemical literature could be published in the journals (Berichte, 
Bulletin, Journal, etc.) of the respective societies, which fortu- 
nately for our purpose are all in octavo form, and when all the 
indexes are issued for a given year, they could be bound together 
for convenience. The bibliographies would of course be com- 
piled, on the same or similar plans, this uniformity being 
secured by conference between the Index-Committees of the sev- 
eral societies. This plan would necessitate the consultation of 
six alphabets at least in each annual volume, but this incon- 
venience would be counterbalanced by the greater accuracy and 
fullness attained by the subdivision of labor here proposed. 

What reception this plan may receive by the several societies 
is uncertain, but I believe that no more important work can be 
undertaken by the American Chemical Society. This newly 
re-organized association now numbers over 700 members and is 
a truly national society; the ‘‘Journal’’ could not present to its 
members and subscribers a more welcome contribution than a sub- 
ject-index to the publication of American chemists. This might 
be done half yearly, or better quarterly, and should embrace the 
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widest range of pure and applied chemistry. Perhaps the 
American Chemical Society will lead in this enterprise, and 
then the older and more conservative societies of Europe might 
follow. One stimulus that would eventually influence them is 
national pride. 

So far, this plan relates to current literature and some pro- 
vision must be made for indexing the enormous accumulation 
of material already in print. 

Probably there is no better way to attack this problem than 
to prepare a subject-index to the chemistry contained in the 
Catalogue of Scientific Papers published under the auspices of 
the Royal Society. This monumental work loses much of its 
value owing to the lack of a subject-index, and it is deeply to 
be regretted that there is no prospect of one being compiled, if 
at least one may judge from the correspondence on this subject 
printed in the pages of Nature. 

And here allow me to place on record a fact bearing on the 
question; a few years ago d member of the Committee on Index- 
ing Chemical Literature of the American Association for the 
Advancement of Science, already known to the scientific world 
by his labors in bibliography, decided to undertake the prepara- 
tion of a subject-index to the chemistry and physics in the eight 
quarto volumes of the work named, but before doing so wrote a 
courteous letter to the secretary of the Royal Society announc- 
ing his scheme. In that letter the gentleman explained that he 
planned to compile the subject-index and to print it entirely 
without expense or liability on the part of the Royal Society. 

After a long lapse of time the gentleman received a note from 
the secretary of the Royal Society stating that the matter had 
been laid before the council and they had refused permission to 
have such an index prepared! Thus rebuffed my friend aban- 
doned his scheme and turned his attention to another task. 

In spite of this attitude of the council of the Royal Society, I 
believe a regularly constituted committee of chemists could 
secure permission, if indeed necessary. 

Details of methods to be pursued cannot here be considered ; 
they could be formulated by a committee. 

A general bibliography of chemistry has been recently at- 
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tempted by the writer of this communication; the results form 
a volume of over 1,200 pages just issued by the Smithsonian In- 
stitution as one of the series entitled Miscellaneous Collections. 
This ‘‘ Select Bibliography of Chemistry, 1492—1892’’ embraces 
about 12,000 titles in twenty-four languages, yet makes no 
claim to completeness; it is moreover a bibliography, not an 
index. 

In conclusion I have the honor to propose the appointment of 
an International Committee on Chemical Bibliography, to con- 
sist of one member from each country represented in this Con- 
gress. That this committee have unlimited power to add to its 
number, provided however no country have more than two rep- 
resentatives. That this committee, through the European and 
American Chemical Societies, report a scheme for an Interna- 
tional Co-operative Index to Chemical Literature. 

UNIVERSITY CLUB, 
NEw YORK CITy, 
August, 1893. 

[EpiToRIAL NoTE.—A committee consisting of Edward Hart, R. B. Warder, and 

Wm. L. Dudley was appointed by the Congress to consider the recommendations of Dr 


Bolton set forth in the above paper. Their report with additional action by the Con- 
gress will be found on p. 309 of the June number of the journal for this year. } 


ACCURACY IN THE ANALYSIS OF DAIRY PRODUCTS.' 


By H. Droop RICHMOND, CHEMIST TO THE AYLESBURY DAIRY Co. 
PART I. MILK ANALYSIS. 

N the July number of the Azalyst for 1889 I published a 
| paper on ‘‘ Fat Extraction from Milk Solids;’’ the object of 
that paper was to show how the differences between the two 
rival processes of fat-estimation could be explained and recti- 
fied; I succeeded eventually in obtaining identical results by 
the processes due to Adams, Soxhlet, and Storch. Since that 
paper appeared it has been shown by Waller, Liebermann, and 
others that the processes of fat-estimation, especially the Adams 
method, should be modified by rendering the use of ether as a 
solvent inadmissible. The Werner-Schmid process has also 
come into extensive use. 

In considering the accuracy of any process we have three 


1 Read before the World’s Congress of Chemists, August 22, 1893. 
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methods of obtaining evidence of exactitude; first a synthetical 
method, that of taking known quantities of the substance to be 
estimated, mixing it with the substances from which it is to be 
separated, and performing an estimation; if the substance is 
recovered in totality, and in a state of purity, it is a proof of the 
exactitude of the method; a second method consists in the com- 
parison of the results obtained by the process with those ob- 
tained by a process distinct in principle, and in which the proba- 
ble error lies in a different direction; this method does not 
give a proof of exactitude, but only brings the chance of exacti- 
tude to a high degree of probability. The third method is to 
examine the errors of the method in detail, and to prove that 
they can be neglected or that they do not exist; this method 
would be good could we be certain that all possible sources of 
error were known to us. The largely used method of obtaining 
concordant duplicate determinations must be absolutely rejected 
as a method of proving accuracy; it only proves accuracy in 
manipulation, and sheds no light on the real errors of the process. 

To prove the accuracy of the estimation of fat, as we cannot 
employ the synthetical method, we must prove that first the 
whole of the fat is extracted, and second that nothing else is 
weighed as fat. It is hardly necessary to bring forward other 
proof that the fat is wholly extracted than the agreement be- 
tween the Adams method, the Werner-Schmid method, and 
methods in which the milk is dried on some medium such as 
plaster of Paris, kieselguhr, or pumice, and this residue is 
ground fine, extracted, and reground and re-extracted until 
nothing more is extracted. Figures showing these agreements 
have been published so often that it is not necessary for me to 
take up space by giving such results here. It has been alleged 
that ether extracts other substances than fat (Waller, /. dm. 
Chem. Soc., 18, 52; Liebermann, Zéschr. anal. Chem., 35, 168). 
Their conclusions to my mind are not satisfactory, as my ex- 
perience tends in a contrary direction. As an explanation of 
the results found by Waller and by Liebermann I may mentiou 
that the paper coils on which they experimented contain matter 
soluble in ether and totally removed with exceeding difficulty. 
These coils always give when extracted with ether a quantity 
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of loose fibers; and commercial ether contains many impurities, 
such as water and alcohol, and these impurities may cause the 
appearance of substances other than fat in the extract. I am in 
the habit of purifying my ether by washing with water, shaking 
with a large quantity of anhydrous calcium chloride and dis- 
tilling. For special use the distilled ether is rendered anhy- 
drous by keeping over sodium, and distilling portions as wanted. 
I have already published experiments showing that ether, petro- 
leum ether, and chloroform give the same results, if the time of 
extraction is sufficient (/. Anal. Chem., 4, 26, 241). I have 
further narrowed down the substances that can be extracted by 
ether from albuminoid by comparing the fat estimated by the 
Adams, the Werner-Schmid, or the Storch processes with that 
extracted from the casein or from the precipitate obtained in the 
Ritthausen process. As examples of the agreement the follow- 
ing figures may be quoted: 
Fat from albuminoid...........- 4.93 2.87 1.38 4.00 0.04 
Fat, Adams, etc---.-+--eseee eee 4.97 2.89 1.43 3-99 0.17 

In the last case (a separated milk) the casein was dissolved 
in ammonia and the solution placed on an extracted Adams coil, 
and a further amount of 0.12 per cent. of fat was obtained. As 
the hard horny mass of albuminoid is a most unsuitable me- 
dium for extraction I am of the opinion that the slight deficiency 
of fat extracted from albuminoid is due to incomplete extraction 
and not to the extraction of other substances from the total milk 
solids. It only remains to prove that no albuminoids are ex- 
tracted by ether. The absence of nitrogen in the extract is I 
think sufficient proof of this. The next problems that confront 
us are, does the fat itself dissolve anything from the milk and if 
so should it be considered as a constituent of the fat, and does 
the weight of fat extracted represent the weight of fat in the 
milk or does it increase or decrease in weight during the ex- 
traction and drying, and if so can the amount of change be neg- 
lected as being too small to affect the results to any practical 
degree? My experiments (/oc. cit.,) show that the acidity of the 


.extract is practically the same whether ether, petroleum ether, 


or chloroform be used as a solvent, and therefore that if lactic 
acid be extracted it must be dissolved in the fat. The agree- 
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ment between the'extraction from albuminoid and from milk solids 
shows the same thing, as the lactic acid if not in solution in the 
fat must have been washed away in the former case. I do not 
know of any other substance which exists in milk and is solu- 
ble in fat. I do not think on the whole that any correction need 
be made for anything soluble in the fat; but before an authorita- 
tive opinion can be given on this point an extended research 
must be made. Fat on drying at the temperature of boiling 
water undoubtedly increases in weight; but my experiments 
have shown that during the half hour or so during which the 
fat is dried the increase does not amount to more than 0.2 per 
cent. of the weight of the fat. Even if weighed quantities of 
fat are placed on some medium and extracted as in a milk analy- 
sis no appreciable deviation from the weight taken can be de- 
tected. I have concluded that the change in weight during ex- 
traction can be neglected, and that the weight of fat extracted 
can for practical purposes be taken to represent the weight of 
fat in the milk. 

My general conclusions are : 

1. That ether, petroleum ether, or chloroform are equally ef- 
ficient solvents, if sufficient time be allowed for extraction, but 
that ether is the most convenient, as it extracts the fat more 
rapidly. 

2. That an accurate estimation can be obtained only if the 
milk solids are subdivided either by the use of a paper coil free 
from matter soluble in the solvent, by evaporation of the milk 
on some medium which can be very finely divided, or by ex- 
traction from a solution in which every thing except the fat is 
dissolved (as in the Werner-Schmid process). 

3. That if ether is used as a solvent it must be pure and 
anhydrous. 

4. That the weight of fat obtained in the analysis may be 
taken to represent without appreciable error the amount origi- 
nally existing in the milk. 

5. That in order to minimize the chance of error due to im- 
purities in the media used for extraction, change of weight of 
the vessels used to weigh the fat in, etc., it is advisable to do a 
blank experiment following the conditions of the actual experi- 
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ment as far as possible. I am in the habit of taring my flask 
against the flask in which the blank experiment is performed. 

6. That it is necessary to secure a true average sample of the 
milk. The milk must be well mixed by slight agitation, and if 
a pipette is used it should have as wide an opening as possible 
to minimize the danger of separation of the cream during the 
passage through the narrow opening. 

On the whole I am inclined to consider the fat-estimation one 
of the most reliable figures obtained in a milk analysis. 

Estimation of Total Solids and of Water.—We may rule out 
all methods as inaccurate which fail to give a constant weight 
on continued drying, or which show signs of decomposition of 
the residue weighed, such as marked browning of the residue. 
For this reason Wanklyn’s three hours method is inadmissible, 
though it has been claimed by him that it is the more accurate 
in that the water of hydration of milk sugar is not driven off 
during this period. Even were this the case, though no 
experimental proof has been attempted, it would be no argu- 
ment for the greater exactitude. It would be equally reasona- 
ble to object to the determination of (say) sodium sulphate in a 
solution by evaporation, because the residue weighed does not 
represent the hydrates which occur inthe solution. The method 
adopted by the Society of Public Analysts must also be rejected, 
as constancy of weight is not attained, and the residue shows 
marked browning. Of methods which I have found to comply 
with the conditions stated above I may mention that of taking 
about one gram of milk and evaporating in a large platinum 
basin with constant agitation of the basin while evaporating, to 
spread the milk over a large surface, and that of evaporation on 
some substance which largely subdivided the milk. Of these 
substances I give the preference to asbestos, on account of the 
fineness of the fibers, and the ease with which it can be reduced 
to constant weight which does not vary during the experiment. 
It must be borne in mind, however, that a very finely divided 
substance condenses more air on its surface than one which is 
of larger grain; and if accuracy is desired to the second decimal 
place or beyond all weighings must be made in vacuo. I men- 
tion this as milk analyses are frequently stated to the third deci- 
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mal place, and the analyst may be therefore presumed to have 
desired an accuracy to the second decimal place. I am not in 
favor of enclosing the substance on which the milk is placed in 
a vessel of glass, as this is more liable to change in weight than 
platinum, and the same remark applies with more force to any 
connections of cork or India-rubber that may be included in the 
weighed portions of the apparatus. I do not see a way of prov- 
ing the accuracy of the estimation of total solids other than the 
combined evidence of the attainment of constant weight, absence 
of apparent decomposition, the comparatively near agreement of 
total solids estimated with that deduced from the fat and specific 
gravity by an appropriate formula, and the near agreement to 
100 per cent. of complete analyses. The evidence afforded by 
the two latter methods of those I have selected as the most re- 
liable methods, I propose to give here. The probable error of 
specific gravity determinations is in my experiments -+0.00006, 
which would produce a probable error in the fat calculated of 


+0.015 percent. Three series of fat determinations gave : 
Percent. Experiments. 


1. Adams method......-+++sse sees eeeeee + 0.031 67 
2. Werner-Schmid method ..........+.+- + 0.040 19 
3. Both methods compared....-.+++++.+- + 0.036 15 


The total probable error of these three series is 0.035 per cent. 

The probable error of total solid estimation is from the re- 
sults of eighty-one experiments + 0.021 per cent. 

Assuming that the combined probable error of the three series 
is the square root of the sum of the squares of the three probable 
errors, this stands at + 0.043 per cent. The probable error be- 
tween estimated and calculated fat is + 0.067 in 132 experi- 
ments (using the formula which is best suited to the results), 
and this gives a probable error of + 0.043 per cent. of fat or of 
+ 0.0002 in the density for the variations due to differences of 
composition of the solids not fat, and for Recknagel’s phenome- 
non; this certainly does not exceed my estimate of the error. 

This method of calculating the accuracy of total solid estima- 
tion is only of service in showing that the method gives con- 
stant results, as we do not know the true formula for calculating 
the fat, it being deduced from the results themselves. 

As evidence of accuracy shown by a near agreement to 100 
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per cent. in complete analyses, it may be stated that analyses 
add up to 99.8 per cent. when acidity, basic constituents, and 
salts other than the ash are not estimated; and the deficiency of 
0.2 per cent. is, I conclude, a near approximation to the 
amount contained in milk. The estimations I have made 
give on an average about 0.05 per cent. of bases in milk and 
about 0.05 per cent. for the salts not included in the weight 
of the ash; and as the milks were fresh when analyzed o.1 
per cent. is a fair approximation to the amount of the lactic 
acid. In one or two more complete analyses the totals have 
been between 99.9 and roo. I append five specimen analyses: 


Water .---- ++. 89.46 86.89 90.55 87.22 87.14 
Fat--++ see eees 1.44 3.99 0.27 4.36 4.49 
Sugar ..++eeee. 4.76 5-48 4.74 4.18 4.17 
Casein..+-++..- 3-21 2.07 3-45 2.76 2.82 
Albumen ...-.. 0.19 0.41 0.42 
Albumoses.-.-- 0.30 
Bases «+++ +.+-+- 0.05 0.16 
Lactic acid..... 0.17 0.20 
BO x0ctnsncsins 0.76 0.59 0.78 0.78 0.78 





Total ...- 99.85 99.87 99-79 99.71 99.82 

This last method is not a very satisfactory one for proving the 
correctness of the total solid estimation, as it is dependent on 
the assumed correctness of all the other determinations, and 
especially on the exactitude of the deficiency. Reviewing the 
whole of the evidence, I am on the whole inclined to conclude 
that the method I have adopted (Babcock’s) is not affected by 
any serious source of error. It may possibly give too high re- 
sults for total solids and too low results for water, as I find that 
by evaporation in vacuo, I obtain slightly higher results than 
at 100° C. but I see no way of proving that this is not due to in- 
complete evaporation. 

As the two determinations, total solids and fat, and by dif- 
ference, solids not fat, are those which are chiefly relied upon 
for judging the purity of milk, a few remarks on the accuracy 
with which conclusions can be drawn, will not be out of place 
here. The most widely known limits for pure milk are those 
of the British Society of Public Analysts, véz., 3 per cent. of 
fat and §.5 per cent. of solids not fat. ‘These were originally 
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intended to apply to British dairy cows which are almost ex- 
clusively shorthorns, and for this cow the limits are reasonable. 
For breeds such as the Channel Island cattle they would be 
too low, while, for instance, for Holstein cows they would be in 
many instances too high. Even taking shorthorns the limits 
are in rare cases overstepped. In the milk of single cows I 
have records of fat as low as 2.0 per cent. and solids not fat 
down to 7.7 per cent. in genuine samples. It would be mani- 
festly unfair for a chemist to swear that every sample giving 2.0 
percent. offat or 7.7 percent. of solids not fat was genuine, merely 
because one genuine sample out of many thousands examined 
gave such figures, and equally so to condemn every sample that 
was just below the limits adopted. With regard to low per- 
centages of fat I see no way at present of discriminating be- 
tween genuine milk low in fat, and milk from which part of the 
fat has been abstracted. I am not without hope that this 
may be accomplished. ‘The size of globules, and the proportion 
of those of large to those of small size may afford a means 
to this end, and as cream undoubtedly contains a higher 
proportionate content of albuminoid, it is possible that an esti- 
mation of a deficiency of this in the milk may afford evidence of 
fat-abstraction. I have no evidence to offer on this point, but 
put forward the suggestions for the consideration of the Con- 
gress. 

With regard to low solids not fat, much evidence can be ob- 
tained from a fuller examination. The whole of my experience 
goes to show that genuine milks low in solids not fat never fur- 
nish an ash of less than 0.7 per cent., while the majority of 
watered milks give an ash below that figure. Further the ex- 
cess of ashin genuine milks is not due to chlorides or any water- 
soluble substance, but to insoluble phosphates. The ash of 
milk is neutral, is entirely soluble in dilute acids, and contains no 
boric nor carbonic acids. I have not found the nitrogen in 
genuine milks to fall below 0.5 per cent. A curious coinci- 
dence is that the percentages of nitrogen and insoluble ash are 
nearly the same in milk. I find an average of 0.531 per cent. 
of nitrogen and 0.530 of insoluble ash, with extreme differences 
of 0.02 per cent. 
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As many waters contain nitric acid, which I have never found 
in genuine milk, the diphenylamine test for nitrates is of service 
in deciding whether a given sample is adulterated. I curdle 
the milk by heating to near 100° C. and adding a small quantity 
of acetic acid, and filterthe serum. I placea little diphenylamine 
in a porcelain basin and add one éc. of pure sulphuric acid, and 
allow a few drops of the serum to trickle down the sides of the 
basin over the surface of the acid. If nitric acid be present a 
blue coloration is developed in ten minutes round the edges. 
I have detected five per cent. of water in milk by this test. 

If I find a milk of (say) eight per cent. of solids not fat, and 
I find in it nitric acid, and the ash falls below 0.7 per cent. and 
the nitrogen below 0.5 per cent., I condemn it; while if there 
is no evidence of nitric acid, and the ash is above 0.7 per cent., 
and the nitrogen above 0.5 per cent., and I find no extraneous 
body to account for the excess of ash and nitrogen, I decline to 
certify that it is watered, and should state that there was the 
strongest probability of its being genuine. I may cite examples: 


Specific gravity -- 1.0280 1.0295 1.0290 1.0290 1.0285 1.0285 1.0290 
Total solids ...... 10.63 “11:62 «T1397 “937 B30 “TES * Biase 
Fat «+++ ceeece cess 2.72 3-47 3,22 3-25 3.30 3.87 3.20 
ASh «e+e eeeeeeeeee 0.62 0.64 0.76 0.72 0.72 0.71 0.72 
Solids not fat..--. 7.91 8.15 8.09 8.12 8.06 8.12 8.14 
Nitric acid ......- trace trace none none none none none 
Conclusion ..-..--- watered watered gen. gen. gen. gen. gen. 


I did not determine the nitric acid in these samples, as other 
evidence was forthcoming to assist my conclusions. 

The season of the year should also be considered. Thus in 
England the recent drought in June and July has caused the 
milk to be of poorer quality than has hitherto been recorded. 
It would be advisable in every country to establish a Govern- 
ment Laboratory to study the mensal fluctuations of the com- 
position of milk, and to communicate the results to chemists 
charged with the working of the adulteration acts. In Eng- 
land no such laboratory exists but the function is very partially 
filled by a private dairy company of whose laboratory I have the 
honor to be in charge, and on numerous occasions I and my prede- 
cessor have been consulted by public analysts. The apparent 
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disadvantages of a trading company under the supervision 
of the adulteration act performing a function properly belong- 
ing to the state, only shows the necessity of the establishment of 
Government Dairy Laboratories. Other countries are more 
fortunate than England in this respect, and I have no doubt 
that representatives of those countries will testify to the useful- 
ness of these laboratories. 

Estimation of Milk Sugar.—Vieth’s modification of Wiley’s 
method of polarization (Azalyst, 7888, 63) gives results which 
agree well with the gravimetric method of estimation by Feh- 
ling’s solution. I am in the habit of making an estimation of 
the copper oxide reduced by a known weight of pure milk sugar, 
as nearly as possible equal to that in the quantity of milk taken 
for analysis, performing the two estimations under the same 
conditions. 

The probable error of each estimation, and of the two estima- 
tions together was found to be + 0.06 percent. The work of 
Wiley on the polarization of milk sugar is so conclusive that it 
is not necessary to search for further proof of accuracy, but this 
determination may be accepted as one which can be depended 
upon. 

Estimation of Albuminoids.—Chemists are far from being 
agreed upon the albuminoids existing in milk, thus the follow- 
ing chemists give as follows: 


Bechamp .------ Caseinates, albuminates and galactozymase. 
Biel.......+.-.- Syntonin. 
Blyth «00.0000 J Casein, albumen, galactin, lactochrome 
(nuclein?). 
Caseo-protalbin and caseo-albumen (nuc- 
Danilewsky ---- | feo-protalbin and nucleo-albumen) and 
six other albuminoids. 
Duclaux.....--- Only casein. 
Hammersten ---. Casein and albumen only. 
Palin. ..++ cccece Hemialbumose. 
Sebelien ........ Globulin. 


I have no hesitation in rejecting Duclaux’s view that there is 
only one albuminoid, casein, in milk, as two certainly, having 
distinct properties and inconvertible, have been proved to exist 
in milk. 
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Hammersten and later Chittenden have disposed of Dan- 
ilewsky’s view, and with this the existence of lactoprotein, which 
is accepted by many, galactin, nuclein, and hemialbumose, be- 
comes an untenable theory; as Blyth alleges the presence of 
only o.o1 per cent. of lactochrome in milk this body may be 
neglected. We are then reduced to casein, albumen, globulin, 
syntonin, and galactozymase. The first two are almost univers- 
ally accepted; and as Halliburton now admits the correctness of 
Sebelien’s observation that globulin exists in traces in milk, 
this may also be accepted: From an analytical point of view its 
presence can almost be neglected, as the amount present in nor- 
mal milk is very small. The existence of syntonin and gal- 
actozymase cannot be considered as fully established. 

Iam inclined to favor Bechamp’s view that casein and al- 
bumen exist in milk as salts, chiefly on account of the behavior 
of neutral milk with copper salts. I find that if milk be neu- 
tralized the albuminoids are completely precipitated by a solu- 
tion of copper sulphate; and this would not be the case were 
there no base for the sulphuric acid of the copper sulphate to 
combine with. Soldner’s work on the salts of milk (Landw. 
Vers. Stat., 35, 351) offers some confirmation to this theory, as 
he finds in milk more base than will combine with all the acid 
that has been found. He attributes this excess of alkali to the 
fact that organic salts other than citrates occur in milk, but 
these have not yet been found (if we neglect Bechamp’s acetic 
acid). Many of the reactions of the albuminoids in milk re- 
semble those of casein or albumen dissolved in dilute alkali, for 
instance the behavior of heat on milk. 

In the analysis of milk I regard the albuminoid precipitated 
by a saturated solution of magnesium sulphate as casein (in- 
cluding globulin), and the further precipitate by tannin or phos- 
photungstic acid in the filtrate from the casein as albumen (fol- 
lowing Sebelien). If I have reason to suspect that from some 
change in the milk albumoses are present I separate the albu- 
men by heating after slight acidification and precipitate by tan- 
nin. This precipitate I regard as albumoses; but the determi- 
nation is not a very exact one. The precipitate produced by 
adding sulphate of copper to the neutral milk I regard as casein 
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and albumen and, following Ritthausen, designate this total pro- 
teids. A second determination of albumoses may be made in 
the filtrate from this; but the accuracy of this determination is 
questionable. I have only estimated albumoses in whey and 
mixtures of this with milk; and the two albumose determinations 
have been fairly concordant. I also calculate albuminoids from 
the total nitrogen, a method which may be expected to give re- 
sults which are slightly too high. 

I assume that both casein and albumen contain 15.7 per cent. 
of nitrogen. For albumen I believe that this is the correct fig- 
ure, as both my own determinations and those of other observers 
are very close to that figure. For casein Hammersten gives 
15.65 and Chittenden and Painter 15.91, so it is probable that no 
very great error is committed by taking it at 15.7 per cent. 

In ten experiments the average difference between casein and 
albumen, nitrogen and total nitrogen is 0.02 per cent. with ex- 
tremes of 0.00 and 0.05. ‘The average difference between total 
proteids by copper sulphate method and total proteids by calcu- 
lation from total nitrogen in five experiments is 0.17 per cent., 
with extremes of 0.10 and 0.27. In one experiment the casein 
and albumen together summed up to 0.21 per cent. less than 
the total proteids by copper; but in this case the total pro- 
teids by copper showed the mininum difference from the 
total from nitrogen and the casein and albumen nitrogen 
was 0.05 per cent. below the total nitrogen. The above figures 
show the error incidental to albuminoid estimations; but at the 
same time, though few in number, lead me to believe that the 
methods of albuminoid determination that I have adopted give 
fairly good results. A full description of the mode of working 
that I adopt is to be found in a paper by Mr. Boseley and my- 
self in the Azalyst for July of this year and need not be repro- 
duced here. Bases I calculate in milk by multiplying the non- 
albuminoid nitrogen by 3.2; and this determination is of very 
questionable accuracy. 

The estimation of ash calls for no remark. I may, however, 
remark that the ash does not represent the salts which exist in 
milk, as it contains phosphates obtained by the combustion of 
the casein, and does not include citrates which occur. These 
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two errors tend to compensate each other, though probably 
not entirely. 

I do not propose to touch on the estimation of the small 
amounts of other bodies that have been described in milk, as I 
feel that our knowledge is not far enough advanced to permit of 
this, and in presenting this paper to the Congress I can only 
say that it is very incomplete and is to be considered more as a 
nucleus for discussion, and, I hope, concerted investigation 
than an exhaustive resumé of the subject. 

In conclusion, I think that the methods that I have touched 
upon for the estimation of total solids and water, fat, ash, milk 
sugar, casein, albumen, and total proteids are not liable to any 
great error, and further that we are enabled to detect watering 
of milk with fair exactitude. The detection of fat abstraction 
is not so satisfactory. 


PATENTS OF INTEREST TO CHEMISTS. 
EDITED BY ALBERT H. WELLES. 

Ore Separators, Etc.—504,665, September 5, Bradford, H., ore separat- 
ing machine. 505,169,-505,412, September 19, McGlew, T., ore concen- 
trator. 504,931, September 12, Monell, I. F., ore separator and concen- 
trator. 504,923, September 12, Humphries, D. W., concentrator. 504,678, 
September 5, Fuller, W. M., amalgamator. 504,859, September 12, Boss, 
M. P., amalgamating pan. 504,508, September 5, Wiswell, J. C., amal- 
gamating machine. 504,689, September 5, Albrecht, H. S., disintegrator 
for ores, etc. 504,548, September 5, Bauer, T., and Mendheim, G., coke- 
oven. 505,112, September 19, Ludwig, O., smelting furnace. 505,538, 
September 26, Sheedy, D., and Iles, M. W., blast furnace. 505,549, Sep- 
tember 26, Iles, M. W., tuyere. 505,551, 505,552, September 26, Iles, M. 
W., process of and apparatus for treating slag. 504,666, September 5, 
Bradford H., process of concentrating ores by gravity, on a shallow basin 
over which water flows, the table being jarred to facilitate separation. 

Gold and Silver.—504,706, September 12, Calhoun, H., extraction of 
metal from ores; roasting in presence of carbon and ammonium chloride. 

Tron and Steel.—505,132, September 19, Sague, S. A., manufacture of 
sheet iron or steel, apparatus for. 505,131, September 19, Sague, S. A., 
galvanizing sheet metal. 504,322, September 5, Brustlein, H. A., mold 
for casting ingots. 505,728, September 26, Shaw, A. J., soaking pit for 
ingots. 

Zinc.—505,408, September 19, Moore, G. E., willemite and franklinite, 
in limestone gangue, are calcined in non-reducing atmosphere, the lime 
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is allowed to slake, the zinc ore is separated from manganese and iron 
ore, which latter is smelted in the blast furnace for spiegel, while zinc is 
extracted from the zinc ore. 

Aluminum.—504,324,-504,325, September 5, Case, W. E., manufacture 
of aluminum fluo-sulphate free from iron. 

Ammonia.—505,427, September 19, Vail, G. L., and Charlton, T., puri- 
fication of ammonia gas; by passing gas under pressure of 9-12 atmos- 
pheres through saturated aqua ammonia, at a temperature low enough to 
condense moisture and impurities. 

Brewing, E-tc.—504,478, September 5, Meyer, G. J., malting apparatus. 
505,239,-505,240, September 19, Theurer, J. F., apparatus for charging 
liquids with carbon dioxide. 

Water.—505,641, September 26, Rochlitz, W., water distilling apparatus. 

Alkaline Phosphate.—504,453, September 5, Meyer, T., sulphate of an 
alkali is treated with phosphoric acid in presence of limestone at a low 
temperature. 

Sewage Purification.—505,182, September 19, Adeney, W. E., and Parry, 
W., after separating the solid matter, sodium manganate is added and 
the manganese is recovered and converted into manganate again. 

Organic Compounds.—505,113, September 19, Majert, W., and Schmid, 
A., piperazin hydrate; having formula C,,H,;N,+(1+6)H,O, a strong 
solvent of uric acid and without caustic properties. 504,905, September 
12, Borgmeyer, C. L., pyroxylin solvent and its compound; the solvent 
named is artificial oil of peppermint in amyl alcohol, and the compound 
is pyroxylin dissolved in artificial oils of tansy, peppermint, red thyme, 
and sassafras. 505,755, September 26, Drewson, V. B., recovery of organic 
substances from sulphite liquors; by treating with milk of lime at 100 
Celsius and under pressure. 505,395, September 19, Engle, J. P., apparatus 
for treating waste products of petroleum. 505,416, September 19, Bell, A, 
F. L., process of extracting and refining asphaltum. 504,626, September 
5, Schmid, J., medicinal compound ; CHioca melting point 90°- 
gi’ C. soluble in ether, benzene, or hot alcohol. 

Dyeing .—505,088, September 19, Bracewell, J., process of fixing colors 
upon cottons. 

Glue.—505,615, September 26, Tessen, E., elastic glue or gelatine ; made 
by heating and saponifying with caustic potash and then adding dry 
magnesium chloride and potash soap. 505,618, September 26, Vogel, B. 
W., glue for card board ; a paste of starch with iodine in solution admixed. 

Plasters and Cement.—505,747, September 26, Breinig, G. M., artificial 
stone; crushed quartz, ground calcined quartz, and hydraulic cement are 


used. 504,933, September 12, Moore, E. A., composition for architectural * 


purposes; consisting of sand, raw gypsum, calcined gypsum, quick lime, 
glue, sulphuric acid, and kerosene oil. 505,082, September 19, VonAin- 
bach, F. F., artificial stone; composed of powdered and burnt magnesite 
and a solution of tungstate of soda. 504,477, September 5, LeFevre, C. F., 
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cement; borax, twenty-five per cent.; rosin, twenty-five per cent.; glue, 
fifty per cent., are the ingredients named. 

Miscellaneous.—505,303, September 19, Withers, S., marbleizing metal, 
china, etc. 505,576, September 26, Scharling, J. H., depositing layers of 
metal on glass. 505,520, September 26, Guttman, O., apparatus for con- 
centrating liquids. 505,141, September 19, Tausk, B., process of treating 
feather fur. 504,774, September 12, Craney, T., electrolytic cell. 505,125, 
September 19, Pollak, C., electrodes; made from pulverized lead car- 
bonate with caustic soda, or potash added to form a paste. 504,584, Sep- 
tember 5, Hunt, A. E., refractory brick ; which consists of bauxite bonded 
with a little lime. 504,388, September 5, Johnson, A., grinding emery 
wheel; emery, shellac, and salt are incorporated together. 504,724, Sep- 
tember 12, Greiner, A. J., composition for preserving food; ‘‘charcoal, 
sulphur, sugar, corn starch, beeswax, saltpeter, cayenne pepper, and 
ginger.’’ 505,137, September 19, Stebbins, J. H., Jr., process of treating 
butter. 505,311, September 19, Grindle, P. S., composition for kindling 
fire; 3 parts sawdust, with 1 part rosin, to which is added 5 part of com- 
bustible cement containing 2} parts coal tar, 1} asphaltum, } part glue, 
and 1 of starch. 504,988, September 12, Mellinger, J., artificial wood; 
lime is mixed with a fibrous material and this is treated with a solution 
of borax, alum, potassium carbonate, zinc sulphate, sodium chloride, and 
bicarbonate and silicate and lye, molded and subjected to pressure. 
504,898, September 12, Weidig, H. P., apparatus for extinguishing fires; 
liquid carbon dioxide, into which is injected ammonia, is used fdr the 
solution. 504,772, September 12, Arnold, E. and R., composition for 
lithographic stone; ‘‘potassium binoxalate, pumice stone, alum, magne- 
sium chloride, strong sulphuric ether, and water.’’ 505,426, September 
19, Steiner, S.W., non-conducting composition for steam pipes; ‘‘vegetable, 
animal, or mineral fiber, and hydrate of lime.’’ 505,531, September 26, 
McCook, E. M., composition for roofing; ‘‘coal tar pitch, anthracene oil, 
geyserite, and sand, or gravel.’’ 

Ore Separators, Etc.—506,976, October 17, Campbell, A. C., ore sepa- 
rator. 506,035, October 3, Darragh, F.D., oreconcentrator. 506,591, October 
10, Guild, G., phosphate separator. 507,465, October 24, Vale, S. W., amal- 
gamating machine. 506,609, October 10, Seymour, C. E., ore concen- 
trator. 506,751, October 17, Wall, E. A., ore jigger. 507,350, October 24, 


‘ Bohm, W. D., apparatus for leaching ores. 507,204, October 24, Bird, E. 


J., limestone, or metallurgical furnace. 507,460, October 24, Simonds, 
G. F., metallurgical furnace. 507,031, October 17, Nesmith, J. W., blast 
furnace. 507,411, October 24, Briggs, J., kiln for burning limestone. 
505,904, October 3, Neill, J. W., separating molten metal by electro-mag- 
nets. 506,129, October 3, Pearce, R., regulating blast in ore-roasting furnace. 

Iron and Steel.—506,689, October 17, Harvey, H. A., steel rail, contain- 
ing varying proportions of carbon in different parts. 506,518, October ro, 
Leibert, O. F., apparatus for casting steel or other ingots. 506,799, 
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October 17, Sentinella, R. L., metallic flux for refining iron and steel for 
casting; iron, sodium, sodium chloride and iron chloride are heated in a 
crucible to a semi-fluid condition, when sodium chloride is added and the 
heat is increased. 507,082, October 17, Raudnitz, S., protecting iron from 
rust, by immersing in acid bath containing metallic oxide, then dipping in 
a hydrocarbon. 

Nickel.—505,846, October 3, Ricketts, P de P., separation in nickel 
bearing bodies by immersing in sulphuric acid, adding alkaline sulphates 
and electrolyzing. 

Copper.—506,985, October 17, Douglass, J., separation from copper 
matte, by injecting sulphurous acid in solution containing ferrous chloride 
in which matte is suspended, recovering insoluble subchloride of copper 
by chloride of iron, and precipitating silver in matte by copper and 
copper by iron. 506,966, October 17, Baswitz, C., removing copper from 
textile fabrics; after dipping them in a solution of vegetable parchment 
in ammoniacal oxide of copper, and evaporating the ammonia, they are 
treated with ammonium sulphate and aluminum acetate solution to remove 
the copper and render the fabrics uninflammable. 507,130, October 24, 
Hoepfner, C., electrolytic separation of metals; cuprous chloride solution 
is formed and electrolyzed. 

Aluminum.—50°7,822, October 31, Lancon, M. H., solder; aluminum, 
95 per cent.; copper, I per cent.; tin, 4 per cent. 505,864, October 3, 
Wegner, G. and Giihrs, P., coating aluminum and alloys, with a solution 
of acetous verdigris, oxide of iron, sulphur, and ammonium chloride and 
heating, finally painting with sulphur dissolved in turpentine and firing, 
and then steeping in bath of linseed oil and brushing the surface with 
beeswax. 

Acids and Alkalies.—507,895, October 31, Farmer, J., acetic acid manu- 
facture. 506,029, October 3, Barrows, J. F., burning limestone. 507,741, 
October 21, Luhmann, E., apparatus for carbonic acid. 507,741, October 
31, Luhmann, E., process for carbonic acid manufacture; liquors are 
heated to expel carbonic acid, and boiled under high pressure in closed 
boilers to concentrate lye. 506,639, October 10, Knietsch, R., liquid 
chlorine; passing confined body of chlorine through heated sulphuric acid 
in aconfined space. 507,039, October 17, Rossbach, H., condenser for 
ammonia. 507,331, October 24, Salomon, F., process for obtaining hydro- 
gen and carbonic acid gas; impregnating carbonaceous material with 
an alkaline hydrate and passing water vapor through mass, and separating 
gases. 505,809, October 3, Bowman, R. D., apparatus for oxygen. 505,895, 
October 3, Cutterr, E. B., apparatus for soda and chlorine by electrolysis. 
506,640, October 10, Knietsch, R., package of liquid chlorine-anhydrous. 
507,392, October 24, Tatiman, B. F., aerating apparatus for carbonating 
liquids. 507,753, October 31, Playfair, D. J., process of making cyanides; 
a sulphocyanate is heated with a metal, whereby an insoluble sulphide 
and a cyanide, is formed. 
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Sanitary Chemistry.—s507,264, October 24, Eickershoff, J. H., filtering 
and sterilizing apparatus. 507,774, October 31, Ball, P., apparatus for 
purifying water. 505,967, October 3, Sprague, A. V. M., sterilizing appa- 
ratus. 506,248, October 10, Opperman, G., purifying water by elec- 
trolysis. 506,879-880, October 17, Jewell, J. H., apparatus for and method 
of purifying sewage; the sewage is filtered through combustible filtering 
medium, and separated solids are ignited with this filter. 507,084, 
October 17, Trillat, J. A., preserving food, by impregnating with form- 
aldehyde. 

Bleaching and Dyeing .—5°7,404, October 24, Bentz, E., e¢ a/., apparatus 
for and process of bleaching; the goods are saturated with the bleaching 
liquor and steamed, while the air isexcluded. 506,918, October 17, Kothe, 
R., ef al., blue triphenylmethane dye. 506,265, October 10, Schmidt, 
R. E., alizarinhexacyanine dye, yellowish brown. 506,284, October 10, 
Ulrich, M., and Baumann, J., blue tetrazo dye. 505,663, October 17, 
Bloede, V. E., dyeing black, violaniline and vegetable yellows, such as 
fustic, with suitable mordants are used. 

Tanning .—506,696, October 17, James, J. H., tanning process. 507,213, 
October 24, Chase, J., artificial leather; from animal material by disin- 
tegrating in presence of water and reuniting elements under pressure. 

Explosives.—5°7,279, October 24, Leonard, M. E., smokeless powder, 
nitroglycerol, gun-cotton, lycopodium, a ‘‘neutralizer of free acid, such 
as urea crystals or dinitrobenzol and oil’’ are the ingredients. 505,784, 
October 17, Kranz, A., dynamite made from nitroglycerol, camphor, and 
gun-cotton, with linseed oil and oil of turpentine, treated with ammonium 
nitrate and sulphuric acid. 506,032, October 3, Blomén, J. E., blasting 
compound; ‘granules of an oxidizing agent, covered by films of a mix- 
ture of a hydrocarbon and dinitrophenol. 506,031, October 3, Blomén, 
J. E., a hydrocarbon is treated with nitric acid, then with nitric and sul- 
phuric acid, again with nitric and finally with an oxidizing agent. 

Oils and Varnishes.—507,586, October 31, Ling, E. E., oil solvent; a 
compound of sodium, lime, and glycerol. 507,749, October 31, Paget, 
L,., pyroxylin solvent; an ozonized menstruum. 507,964, October 31, Borg- 
meyer, C. L., and Paget, L., pyroxylin solvent; aceto-acetate of amyl, 
ozonized fusel oil, wood alcohol, and benzine. 507,230, October 24, Laird, 
R. H., deodorizing and refining crude oils. 507,441, October 24, Koehler, 
H., refining petroleum, by passing through heated lime. 507,512, October 
24, Victorson, V., method for finishing surface of wood ; a varnish rich in an 
oxidizable oil is used, and the wood is heated to evaporate solvent of var- 
nish and oxidize and harden the oil. 

Plaster and Cement.—507,745, October 31, Moore, C. M., fire and water- 
proof paint and cement; ‘‘brick-bat clay, hard wood ashes, fine sand, 
common salt, alum, and linseed oil,’’ form the compound. 507,662, October 
31, Ménégal, N. D., non-conducting and water-proof cement; made from 
white clay, yellow ochre, iron filings, cocoanut fiber, wool, flour, charcoal, 
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and lubricating oil. 506,870, October 17, Carey, P., fire proof covering for 
steam pipes; consists of asbestos fiber, sulphate of lime, soluble glass, 
water, and Glauber’s salt. 506,356, October 10, Bedbury, G. W., compo- 
sition for water pipes; contains asphaltum, pulverized clay, magnesia, 
and asbestos. 506,745, October 17, Stanley, W. L., adhesive compound 
for metallic coverings; ‘‘coal-tar pitch, gum asphaltum, crude rubber, 
alum, and whiting.’’ 505,916, October 3, Hoffman, J., insulating com- 
pound ; asbestos fiber with a binder of asphaltum, beeswax, and shellac. 
507,678, October 31, Fanning, J. J., insulating compound; contains plaster 
of Paris, asbestos, dextrin,.and linseed oil. 507,942, October 31, Stafford, 
B. D., composition for plaster; borax, alum, wheat flour, sugar, and 
slaked lime are claimed. 506,847, October 17, Frear, A. H., artificial 
stone; an aqueous saccharine solution of litharge, an alkaline solution 
of shellac, an aqueous solution of glue and ochre, hydraulic cement, sand 
or gravel, gypsum, and a metallic oxide ore combined. 

Miscellaneous.—507,473, October 24, Bazille, J. A., and Partridge, G. W., 
cleaning compound ; of flour, sal-soda, olive oil, blue vitriol, venetian red, 
and water. 506,493, October 10, Hall, F., preserving wood; by immers- 
ing in a hot solution containing to each cubic foot of water, 13 lbs. caustic 
soda or potash, 4 lbs. soda ash, } lb. arsenic sulphide, dissolved in sodium 
sulphide. 506,109, October 3, Gerland, F.J. M., half-tone negative. 505,985, 
October 3, Marfori, P., iron albumen preparation; an iron derivate of 
albumen, containing ten per cent. of iron, soluble in strong tartaric acid, 
but not in water. 507,969, October 31, Cleaver, J. B., anti-friction compo- 
sition; plumbago, silk particles, and a fatty substance are used. 507,970, 
October 30, same patentee, particles of hides or skins are used in place of 
the silk. 505,847, October 3, Rochow, B., medicinal soap; made from 
pure tallow soap, white wine, unsaponified olive oil, camphor gum, oil of 
rosemary, and oil of lavender. 506,004, October 3, Griinwald, J., soap; 
magnesium chloride, starch, caustic potash, hydrated lime, and glycerol, 
are the ingredients. 507,246, October 24, Spiceker, G., blocks of fuel; 
finely divided combustible material and resinous pitch. 507,225,-507,501, 
Jones, W. H. L., and Warr, G. C., softening vegetable fibres; by the 
action of boiling glycerol, ammonia, oil, and soap. 506,051, October 3, 
Langville, L. S., black ash residuum of wood pulp manufacture, treat- 
ment of. 505,936, October 3, Bird, H. J., disintegrating vegetable sub- 
stances; from the paunches of slaughtered cattle. 
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ANALYSIS OF MILK AND MILK PrRopucts. By HENRY LEFFMANN, M.D., 
PH.D., AND WM. BEAM, M.A., M.D. P. Blakiston, Son & Co. Phila- 
delphia. 1893. 92 pp., 8vo. Price, $1. 

This is the best manual upon the subject of the analysis of 
milk and its products which has as yet appeared in English. 
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It is so well brought up to date as to contain notice of work 
which was published within the month of its own appearance. 

Milk itself is treated of under the headings of nature and 
composition ; analytical processes for determination of normal 
constituents and commercial adulterants; data for inspection, 
including natural variations and average composition, with 
standards for basis of official judgment. The sanitary relations 
of milk are also considered. 

The milk products, which are in like manner considered, are 
condensed milk, butter, and cheese. This portion of the sub- 
ject, however, is not so satisfactorily covered as is that of milk 
itself. An appendix contains a table of corrections for tempera- 
ture in the apparent readings of specific gravity in milk, and 
for the calculation of the total solids, based upon the gravity 
and fat separately determined. 

The authors have endeavored in this work to provide methods 
of analysis suitable not only for the professional chemist, but 
also such as may be safely employed by dairymen and others 
unskilled in general analytical work. To further uniformity 
they have included methods which have been agreed upon by 
the Association of Official Agricultural Chemists of the United 
States, and which have been published in the Audletins of the 
U. S. Department of Agriculture. 'They have also taken freely 
from Zhe Analyst, the official organ of the Society of Public 
Analysts of Great Britain. 

But few exceptions can be taken to the methods of examina- 
tion which they have recommended in this work. That the 
watering of a milk, however, can be determined by the increase 
of the sulphates present as mentioned upon page 1g is hardly 
warranted. ‘That the fable of milk being sometimes adulterated 
with calf’s brain should be again repeated after the history of 
that myth had been exploded in the well-known work of Blyth 
upon ‘‘ Foods’’ is surprising, but is only another illustration of 
the great difficulty of correcting a false tradition when once it 
gets into circulation. 

A few errata are to be noted in the work. There is an evi- 
dent clerical error in the composition of sow’s milk upon page 
11, while some of the others are not in accord with the best 
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authorities. The decimal point should be moved one place 
further to the right in the fat of skimmed milk on page 14, and 
in the percentage of fat on page 20. The recommended forms 
of spelling chemical terms as published by the American Asso- 
ciation for the Advancement of Science, have been followed in 
the work. Its print and paper are good and it will no doubt be 
widely used. B. F. D. 


PROCEEDINGS. 


MINUTES OF THE BOARD OF DIRECTORS OF THE 
AMERICAN CHEMICAL SOCIETY. 
JANUARY I9, 1893. 
HE Board of Directors met in the office of A. A. Breneman, 
97 Water street, New York. Present: Messrs. Austen, 
Breneman, Chandler, Doremus, Hale, McKenna, McMurtrie, 
Sabin, and Woodman. 

Meeting called to order by the secretary at 4.40 P. M., and 
C. F. Chandler chosen chairman. 

F. E. Dodge, librarian, A. A. Breneman, and Morris Loeb 
were appointed a committee to investigate thoroughly the con- 
dition and needs of the library and to make a report to the 
Board of Directors with such recommendations as they may 
deem best. 

The directors then took up the consideration of by-laws for 
the society, recommending certain modifications and additions 
to those now before the council. 

Other matters of interest were informally discussed, and the 
meeting was then adjourned. 


MARCH 4, 1893. 

The meeting of the Board of Directors was held in the law 
lecture room of the University of New York, being called to 
order at 10.10 P. M., Vice President A. H. Sabin in the chair. 
There were present: Messrs. Breneman, Doremus, Hale, Mc- 
Kenna, McMurtrie, Sabin, and Woodman. 

The treasurer of the society was authorized to remit to the 
Cincinnati section that portion of their dues for the year 1892 
to which they were entitled by the constitution, just the same 
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as though application had been made for the amount during 
the year 1892. 

The death of Prof. F. A. Genth, an ex-president of the society, 
was announced, and it was recommended that the secretary 
communicate informally with the bereaved family to evince the 
active sympathy of the directors pending any official and formal 
action that might be taken at a later date. 

After some informal discussion the board adjourned. 


APRIL 13, 1893. 

A meeting of the Board of Directors was held in the office of 
A. A. Breneman, 97 Water street, New York, April 13, 1893. 
Present: Messrs. Breneman, Dodge, Doremus, Hale, Leeds, 
McKenna, Sabin, and Woodman. 

The meeting was called to order at 4.30 P. M., Prof. A. H 
Sabin, vice president, in the chair. 

The Committee on the Condition and Needs of the Library 
reported with the following recommendations which were 
adopted by the board, z7z. - 

That the authorities of the University of the City of New York be 
allowed to remove to different locations in the building at their own 
expense certain ofthe society’s books and pamphlets in accordance with 
their request. 

That the Library Committee be allowed a sum of money not to exceed 
fifty dollars for binding back numbers of journals and periodicals. 

Mr. F. E. Dodge, librarian, presented to the society four 
volumes of the Berichte of the German Chemical Society, which 
by a vote of the Board of Directors were accepted with thanks 
to the donor. 

The secretary presented an application by ten members of the 
Washington Chemical Society for the incorporation of that 
society as a local section of the American Chemical Society. 

After discussion the following resolution offered by A. A. 
Breneman was adopted : 


Resolved, That the Board of Directors authorize the issuing of a char- 
ter to the ten members of the American Chemical Society residing in or 
near Washington who have already applied for the admission of the 
Washington Chemical Society as a section, provided that the said appli- 
cation be so altered in form as to ask directly for the establishment of a 
local section of the American Chemical Society in Washington. 


The board then adjourned. 
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JUNE 8, 1893. 
A meeting of the Board of Directors was held in the labora- 
tory of Professor Doremus at the College of the City of New 
York, June 8, 1893. Present: Messrs. Breneman, Dodge, 
Doremus, Hale, Hart, McKenna, McMurtrie, Sabin, and 


Woodman. 

The meeting was called to order at 4.45 P. M., Vice Presi- 
dent Sabin in the chair.. After some informal discussion regard- 
ing the Journal of the society, Professor Hart retired. 

The board then adopted unanimously the following resolu- 
tions : 

Resolved, That the Chemical Publishing Company, of Easton, Pa., is 
hereby authorized to print and distribute the JOURNAL OF THE AMERI- 
CAN CHEMICAL SOCIETY for the year 1893 in 1,000 volumes at $1.80 per 
volume, each volume to consist of twelve monthly numbers of not less 
than sixty pages; adjustment being made for the January number, of which 
only 750 copies were printed; the terms upon which this agreement is 
made being those which were proposed by the Chemical Publishing 
Company to the Committee on Papers and Publications of the American 
Chemical Society, under date 4-17-93. 

Resolved, That the Board of Directors of the American Chemical 
Society hereby accept the following propositions made to them this day 
by Edward Hart: (a) That I suspend the publication of my journal with 
the June number, and for the rest of the year send to my subscribers 
the numbers of the JoURNAI, OF THE AMERICAN CHEMICAL SOCIETY 
instead; the expense of printing, binding, and mailing the additional 
copies required for this purpose to be defrayed by me. This plan gives 
my subscribers the society’s journal for six months and will doubtless 
lead to a largely increased membership. (4) That in case the journal of 
the society shall at any time cease to be published by the Chemical Pub- 
lishing Company, the American Chemical Society shall then, if I so 
desire, take all complete volumes of.the Journal of Analytical Chemistry 
and of the Journal of Analytical and Applied Chemistry then in my 
hands, paying for them at the rate of one dollar ($1) per volume un- 
bound. The total amount paid shall in no event exceed $400. It is also 
understood that if additional copies of any number shall have been 
reprinted in the meantime such additional copies shall not be included 
unless the society so desire. 


There being no further business the board then adjourned. 
ALBERT C. HALE, Secretary. 





ERRATUM.—September number, page 513, first line, for ‘‘results in 
any given surface,’ read ‘‘ results in any given service.”’ 

















